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INTRODUCTION. 


The Montaty WEATHER Review for March, 1900, is based | ment Meteorologist, Kingston, Jamaica; Capt. 8. I. Kimball, 
on reports from about 3,103 stations furnished by employees Superintendent of the United States Life-Saving Service; 
and voluntary observers, classified as follows: regular sta-| and Capt. J. E. Craig, Hydrographer, United States Navy. 
tions of the Weather Bureau, 158; West Indian service sta-| The Review is prepared under the general editorial super- 
tions, 12; special river stations, 132; special rainfall sta-| vision of Prof. Cleveland Abbe. 
tions, 48; voluntary observers of the Weather Bureau,) Attention is called to the fact that the clocks and self- 
2,562; Army post hospital reports, 27; United States Life-| registers at regular Weather Bureau stations are all set to 
Saving Service, 9; Southern Pacific Railway Company, 96; | seventy-fifth meridian or eastern standard time, which is 
Canadian Meteorological Service, 32; Mexican Telegraph exactly five hours behind Greenwich time; as far as prac- 
Service, 20; Mexican voluntary stations, 7; Mexican Tele- ticable, only this standard of time is used in the text of the 
graph Company, 3. International simultaneous observations | REVIEW, since all Weather Bureau observations are required 

are received from a few stations and used, together with to be taken and recorded by it. The standards used by the 
trustworthy newspaper extracts and special reports. public in the United States and Canada and by the voluntary 

Special acknowledgment is made of the hearty cooperation observers are believed to conform generally to the modern 
of Prof. R. F. Stupart, Director of the Meteorological Service international system of standard meridians, one hour apart, 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteorologist beginning with Greenwich. Records of miscellaneous phe- 
to the Hawaiian Government Survey, Honolulu ; Sefior Manuel nomena that are reported occasionally in other standards of 
E. Pastrana, Director of the Central Meteorological and Mag- time by voluntary observers or newspaper correspondents are 
netic Observatory of Mexico; Sefior A. M. Chaves, Director- sometimes corrected to agree with the eastern standard ; other- 
General of Mexican Telegraphs; Mr. Maxwell Hall, Govern- | wise, the local meridian is mentioned. 


FORECASTS AND WARNINGS. 
By Prof. E. B. Gannrort, in charge of Forecast Division. 


The heavy snowstorm of February 28 in the interior of New | verest of the season, prevailed on the north Pacific coast dur- 
York and over the lower Lake region continued during March’ ing the afternoon and night of the 7th. 
1 and extended over central and northern New England. The Atlantic coast storm of the Ist and 2d was followed 
Timely warnings of this storm proved of great value to the by a marked fall in temperature in the South Atlantic and 
: public. The second heavy and general snowstorm of the Gulf States during the night of the Ist, and on the morning 
month visited the Great Lakes on the 4th and 5th. This of the 2d heavy frost occurred at Mobile, Ala., light frost at 
storm resulted in a partial blockade of railroads in Wiscon- New Orleans, La., and Jacksonville, Fla., and killing frost in 
sin and Michigan. All transportation lines had, however, the interior of the middle and east Gulf and South Atlantic 
been warned of its approach and prepared for the emergency. States. The heavy snow in the Lake region on the 4th and 
In northern Illinois and northern Indiana heavy snow, sleet, 5th was followed by a cold wave and high winds in that sec- 
and rain seriously interfered with traffic. On the 15th ‘heavy tion. Light and heavy frost occurred in southern California 
snow fell in the Middle Atlantic and New England Statesand on the 6th and 7th. fealen the 15th and 16th a cold wave 
the upper Ohio Valley, and light snow in the interior of the swept east and southeast over the Great Lakes, and killing 
Gulf and South Atlantic States. All interests in the Middle frost again occurred in the South Atlantic and the interior of 
Atlantic and New England States were notified the morning the east Gulf States on the morning of the 17th, with light 
of the 15th that heavy snow and increasing northeast winds frost as far south as Jacksonville, Fla. Warnings of frost in 
. were indicated for the afternoon and night of that date from the north Pacific coast States were issued on the 12th, 13th, 
. the upper Ohio Valley over the Middle Atlantic and south 20th, and 27th, all of which were justified. Frost occurred 
New England States and the lower Lake region. On the 5th in the east Gulf States on the 3ist. Warnings of the cold 
; snow fell to a depth of 3 to 5 inches at Salt Lake City, Utah. waves and frosts of the month were given the widest possible 
/ During the 14th heavy snow was reported in northern New distribution in the threatened districts. In the Central and 
. Mexico. On the 19th snow fell in the mountains of southern Northern States vegetation was not sufficiently advanced to 
| California. suffer injury from cold. In the Southern States, and espe- 
On March | severe gales prevailed along the Middle Atlan- cially in Alabama, the frost warning of the 31st saved a large 
tic and south New England coasts, and on the 2d easterly portion of the strawberry crop 
gales, high tides, and heavy rain caused considerable damage During the early days of March flood conditions prevailed 
on the Maine coast. High winds attended the snowstorm of in the Hudson River and tributaries, and on the 13th the 
the 15th in the Atlantic coast States. Heavy gales, the se- water was high in the rivers of Illinois. 
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CHICAGO FORECAST DISTRICT. 


The storm which first appeared on the north Pacific coast 
March 2 moved southeastward across the middle Rockies, and 
thence northeastward to the upper Lake region, reaching the 
latter section on the 6th. Its influence was widespread in 
the shape of snow and high winds in the greater portion of 
the district, and it was followed by colder weather except in 
the Rocky Mountain region. Forecasts and warnings well in 
advance of the storm’s movement were issued. 

Ample warnings were given of high winds and cold weather 
which prevailed in the Lake region on the 18th and 19th. 

A storm which developed in the Rocky Mountain region on 
the 26th moved eastward across the Middle States during the 
following three days. It was accompanied by rain and snow 
and the warnings issued in advance of its approach were 
timely.—H. J. Cox, Professor. 


SAN FRANOISCO FORECAST DISTRIOT. 


The month as a whole was remarkably free from storms. 
On the few dates when frost appeared it was successfully 
forecast. Almond trees in bloom experienced no damage 
from frost for the first time in five years during the month of 
March.—A. G. McAdie, Forecast Official. 


PORTLAND, OREG., FORECAST DISTRIOT. 


On the morning of the 7th southwest storm signals were 
ordered at all stations on the coast, strait, and sound, and 
heavy rainfall and heavy gales occurred during the afternoon 
and night over the whole district. At Portland the storm 
was the severest of the winter, and was one of the worst ever 
experienced at that place. No damage to shipping was re- 

rted. Frost warnings were sent out on a number of dates 
and all were verified. The success of the frost warnings has 
been favorably commented upon.—G. N. Salisbury, Acting 
Forecast Official. 


HAVANA FORECAST DISTRICT. 


No severe storms occurred in the district during the month. 
Warnings were issued on a number of dates of falling tem- 
perature and high winds, and in a number of instances vessel 
masters were furnished information regarding wind direction 
and force.—W. B. Stockman, Forecast Official. 


AREAS OF HIGH AND LOW PRESSURE. 


During the month of March, 1900, there were twelve highs 
and thirteen lows which could be charted. (See Charts Nos. 
Iand II.) A brief description of some of their characteris- 
tics is given herewith. 

Highs.—All but Nos. III, V, VII, and VIII were first ob- 
served in the British Northwest Territory. Nos. I, IX, and 
XI moved almost due southeastward to the south Atlantic 
coast. No. II, after moving southeastward to the middle 
Mississippi Valley, turned east-northeastward and disap- 

ared off the southern New England coast. Nos. IV and 

I moved almost due eastward, the former dissipating in 
Ontario; the latter, after reaching Ontario, sent an offshoot 
to the southward, which disappeared off the southern North 
Carolina coast, the principal crest continuing eastward 
through New Brunswick. Nos. X and XII disappeared before 
reaching the Atlantic States. No. III originated over north- 
ern Lake Superior and moved due eastward to the Atlantic 
Ocean. No. V moved in an irregular parabolic course from 
the south Pacific coast to the middle Plateau. No. VII origi- 
nated on the north California coast, moved northward to 
British Columbia, and thence eastward to the Saskatchewan 
Valley, where it remained stationary for three days, with 
steadily decreasing intensity, practically disappearing at the 


end of the third day. No. VIII moved over the southern 
rtions of the Gulf States, and thence northeastward off the 
orth Carolina coast. 
Movements of centers of areas of high and low pressure. 


3 
High areas. ° ° © | Miles. |Days.| Miles. \Miles. 
lja.m.| 4,a.m 3 80 | 2,175 3.0 725 | 80.2 
2,p-m.| 8,p.m.| 41 2,900) 6.0 644 26.9 
Il. 8,p.m.| 48 8 | 6,p.m.| 46 60, 1,275) 3.e 850 | 35.4 
TV cocce a.m.| 114) lla.m 46 78 1,725) 3.0 575 | 24.0 
8a.m.| 118| 9,p.m.| 1,175) 1.5 783 | 32.6 
11, p.m 41| I4,a.m.| 105| 1,475) 2.5 590 24.6 
VEER 6,a.m 382 9% | 18,a.m.| 84 77 | 1,200; 2.0 600 | 25.0 
TX 19,a.m 51} 114/ 33 79 | 2,375) 3.0 792 33.0 
» 23,a.m. 50; 2%,p.m.| 45 1.5 683 | 28.5 
28, a.m 53 38 80 | 2,650) 3.5 757 | 31.5 
31,a.m 58; 108; 2p.m.4 41 87 | 1,475 | 2.5 590 | 24.6 
23,270 | 30.5 489 | 395.4 
Mean of 30.5 
1,p.m.| 87| 120/10,p.m./| 47 60 | 4,600) 9.0 920 38.3 
2,p.m.| 47| 106/ 5,a.m.| 70) 2,200| 2.5 880 | 36.7 
Ill... 8 p-m.| 82/ 107/| 8,a.m./ 48 54) 8,550 4.5 789 | 382.9 
10,p.m.| 47/ 101/| 12a.m.| 1,725/ 1.5) 1,150) 47.9 
V li,p.m-| 54/ 114/ 14,p.m./ 47 60 | 2,675) 38.0 892 | 37.2 
12,p.m.| 37 97 | 18,p.m.| 87 79; 1,150) 1.0) 1,150/ 47.9 
VIE 13,a.m./ 115 I7,a.m.| 580 638 «3,63 4.0 906 «87.8 
VII. -|17,p.m.| 105/ 21,a.m.| 2,300/ 3.5 657 | 27.4 
19,a.m.| 35 % | 19,p.m./| 82 91 300, 0.5 600 2.0 
.m. 
xr! 26 28, a.m 48 3,925 4.0 981 40.9 
2%,a.m.| t,a.m.4 47 60 | 5,075 7.0 725 | 30.2 
26,a.m.| »p.m. | 82; 1,100| 1.5 733 | 30.5 
38,550 | 46.0 | 11,962 | 498.4 
2,574 854 | 35.6 
co 838 | 34.9 
1Considered as twoin sums and means. *Stationary for 1.5 days. % Stationary 
for4days. ‘April. 


Lows.—No. I originated in southern California, moved north- 
ward to Victoria, remained there for four days, and then moved 
eastward to the Atlantic Ocean. No. II originated in eastern 
Montana, and moved generally eastward to the southern New 
England coast. No. III was first noted in southwestern Texas, 
and moved northeastward, passing out into the Atlantic be- 

ond Newfoundland. No. IV originated in central North 

akota, and moved rapidly southeastward to the south Atlan- 
tic coast, causing considerable snow in the District of Colum- 
bia and Virginia. Nos. V, VIII, X,and XI were first observed 
in the British Northwest, and moved almost due eastward to the 
Atlantic Ocean. No. V remained stationary in West Alberta 
for three days before moving, while No. XI was joined on the 
Maine coast by another low, which had moved up from 
southern Texas, keeping along the coast line during almost 
its entire course. No. VI was a fast-moving minor depression, 
which moved in one day from eastern Kansas to southern Vir- 
ginia. It was really an offshoot from the lower portion of the 
trough of No.V. No. VII originated in southwestern Arizona, 
moved eastward to the middle Gulf coast, and thence north- 
eastward, passing out north of the Gulf of St. Lawrence. 
No. [X was a slight local disturbance in the east portion of 
the west Gulf States, an offshoot from the lower portion of 
the trough of No. VIII. No. XII first appeared in British 
Columbia, pursued an irregular course to the North Carolina 
coast by way of central Texas and the Ohio Valley, and then 
turned northward along the coast, disappearing off Cape 
Breton Island on the morning of April 1, with the lowest 
barometer reading of the month, 28.84 inches. No. XIII was 
a local Gulf of Mexico storm of moderate intensity.—H. C. 
Frankenfield, Forecast Official. 
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RIVERS AND FLOODS. 


At the close of February, 1900, the Upper Mississippi River 
was closed by ice as far south as the mouth of the Des Moines 
River, but during March it opened generally, commencing on 
the 8th at Hannibal, Mo. The latest dateof opening was the 
31st, at St. Paul, Minn. The only casualties accompanying 
the movement of the ice were a few of a minor nature at 
Davenport, Iowa. At the time of breaking up there were 
rapid rises in the water from Davenport, Iowa, southward, 
and at Keokuk, Iowa, a stage of 16 feet, or 1 foot above the 
danger line, was recorded in the early morning of the 12th. 
The last ice seen was at Dubuque, Iowa, on the 31st, while its 
southern limit was Cairo, IIl., at which place some floating 
ice was observed on the Ist and 2d. 

In the Des Moines River the ice broke on the 11th, causing 
flood stages along its lower portion, and bottom lands on both 
the Iowa and Missouri sides of the river were overflowed. 

Navigation was opened at Keokuk, Iowa, on the 18th; at 
os Mo., on the 24th, and at Davenport, Iowa, on the 

The Lower Mississippi River rose steadily after the 6th, and 
the average stages were from 8 to 11 feet greater than during 
February, 1900, except at New Orleans, La., where the increase 
was only about 6 feet. 

In the Missouri River the ice at Omaha, Nebr., moved out 
on the 11th, and at Yankton and Pierre, 8. D., on the 12th. 
On the 12th and 138th, respectively, navigation was resumed 
at Sioux City, Iowa, and Yankton, 8. D. 

At Kansas City, Mo., on the 9th, an ice gorge caused dam- 
age to an amount exceeding $10,000 to Government work 
along the river. 

The Illinois River and tributaries were at flood stage after 
the 10th of the month, and remained so at its close. The 
crest of the flood wave reached Peoria, Ill., on the 16th, and 
Beardstown, IIl.,on the 18th. At both these places stages 
about 6 feet above the danger lines were recorded, and much 
damage resulted along the entire river. Mills were compelled 
to suspend operations, bridges were carried away, levees 
broken in some places, and thousands of acres of fine farm- 
ing lands inundated. 

Nothing of importance transpired along the Ohio River 
and tributaries. The average stages were a few feet higher 
than during February, the crests occuring during the first 
decade of the month. There was a decline during the second 
decade, followed by another rise during the third. 

The rivers of the Middle Atlantic States were compara- 
tively quiet. The situation along the Hudson became some- 


what alarming on several occasions on account of the move- 
ment of ice gorges, but nothing serious occurred, and at the 
close of the month everything was in readiness for the open- — 
ing of navigation. 

Flood stages occurred on the Upper Susquehanna River on 
the 2d, lasting only for a day or two, however. At Wilkes- 
barre, Pa., traffic was somewhat obstructed by the high water. 

There was a moderate flood in the James River on the 2d 
and 3d. Ample warning was given, and all movable property 
along the river removed to places of safety. 

Heavy rains at intervals } ew ne the month caused decided 
temporary rises in the rivers of the South Atlantic States, 
and in a few instances danger-line stages were reached. 
Timely warning was given in all cases, and no avoidable loss 
occurred. 

Accurate forecasts were also made of the flood stages which 
occurred in the Coosa River, Ala., on the 21st and 22d. 

The Lower Tombigbee and the Black Warrior rivers were at 
a high stage throughout the month, and warnings of danger- 
line stages were issued on the 20th. The warnings were fully 
justified, the rise in the Tombigbee continuing until the 29th, 
when a stage of 47.6 feet was reached at Demopolis, Ala., 12.6 
feet above the danger line. At Tuscaloosa, Ala.,a stage of 51 
feet was reached on the 20th, 8 feet above the danger line. 

On the Pacific coast the principal occurrence of interest was 
the sudden rise in the Upper Sacramento River. At Red Bluff, 
Cal., there was a rise of 13.4 feet from the 7th to the 8th, and 
the danger-line stage of 23 feet was exceeded by 0.2 foot. The 
waters receded, however, almost as rapidly as they rose. The 
Lower Sacramento was also quite high throughout the month, 
but no flood stages were reported. 

The highest and lowest water, mean stage, and monthly 
range at 131 river stations are given in Table XI. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are: Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on 
the Cumberland; Johnsonville, on the Tennessee; Kansas 
City, on the Missouri; Little Rock, on the Arkansas; and 
Shreveport, on the Red. 

The thickness of ice in the rivers since December 4, 1899, is 
given in the following table. It will be noticed that there was 
a gradual decrease during March, 1900, and a total disappear- 
ance by the end of the month, except in the extreme north. 
At the corresponding period of March, 1899, there were 12 
inches of ice as far south as Sioux City, Iowa, and 24 inches 
at Bismarck, N. D., whereas this year there was none.—2H. C. 
Frankenfield, Forecast Official. 


Thickness of ice in rivers (in inches), winter of 1899-1900. 


December. January. February. March. 
Stations. 

4 ll 18 25 1 8 15 22 29 5 12 19 26 5 12 19 26 
12.0 | 19.0 | 21.0 | 24.0 | 26.0 | 30.0 | 82.0 | 36.0 | 36.5 | 36.5 | 36.5 | 36.0 26.0 
1.0} 1.5] 8.0 16.0 | 16.0 | 16.0)}...... 21.0 | 24.0 | 26.0 | 27.5 | 29.5 | 29.5 | 28.0 | 29.0) 25.0 
600000 06000000 0000000000 1.5 | 9.0 | 16.0 | 17.0 | 17.0 15.0 | 17.0 | 17.0 | 22.0 | 25.0 | 26.0 | 26.0 | 28.0 | 28.0 |...... 
Pierre, 8. Dak 1,5 | 8.5 | 14.0) 15.0| 10.5} 8.0 | 14.0 | 15.5 | 16.0 | 21.0 | 20.0 | 22.5 
5.0] 7.0 | 10.0/ 11.0/ 10.5 | 8.5 | 10.0 | 11.5 | 14.5 | 15.5 | 20.0 | 22.0 |... 
66000 cots 1.5 | 10.0| 8.0 | 6.0 14.0 | 16.0 | 18.0 | 19.0 
dda 12.5 |...... 20.0 | 16.0 | 18.0 | 20.0 | 22.0 | 23.0 | 24.0 | 24.0 | 22.0 | 22.0| 20.0 
cats veces ben 10.0| 9.0) 6.0) 11.5 | 10.5) 14.0 | 14.0 | 15.5 | 14.5 | 18.5 7.0 
4.0 | 5.0 | 12.0 | 10.5 | 10.0 11.0 | 11.0 | 14.0 | 16.0 | 18.0 
B.Ol B01 10.0 | 10.0 | 15.0 | 17.0 | 17.5 | 16,0 
400s 2.0 9.0 12.0 | 14.0 | 14.0 | 17.0 | 17.0 | 16.0 | 16.0 | 16.0) 16.0; 14,0 
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CLIMATE AND OROP SERVICE. 
By James Berry, Chief of Climate and Crop Service Division. 


The following extracts relating to the general weather con- 
ditions in the several States and Territories are taken from 
the monthly reports of the respective sections of the Climate 
and Crop Service. The name of the section director is given 
after each summary. 

Rainfall is expressed in inches. 


Alabama.—The mean temperature was 52.4°, or 3.2° below normal; 
the highest was 87°, at Prattville on the 11th, and the lowest, 17°, at 
Madison on the 16th. The average precipitation was 5.42, or 0.34 below 
normal; the greatest monthly amount, 8.64, occurred at Eufaula, and 
the least, 1.78, at Warrior. 

While the rainfall for the entire State was slightly below the normal, 
the rains were so frequent and heavy as to seriously retard all farm 
work.—F. P. Chaffee. 

Arizona.—The mean temperature was 59.1°, or 3.7° above normal; the 
highest was 101°, at Fort Mohave on the 11th, and the lowest, 10°, at 
Snowflake onthe 2d. The average precipitation was 0.64, or 0.34 below 
normal; the grgatest monthly amount, 2.74, occurred at Mount Hua- 
chuca, while none fell at several stations.— W. G. Burns. 

Arkansas.—The mean temperature was 51.2°, or 0.2° above normal; 
the highest was 90°, at Prescott and Washington on the 12th and at 
Rison on the 13th, and the lowest, 7°, at Pond on the Ist. The average 
precipitation was 2.50, or 2.56 below normal; the greatest monthly 
amount, 5.55, occurred at Blanchard, and the least, 0.76, at Silver- 
springs.—Z. B. Richards. 

California.—The mean temperature for the State, obtained by weight- 
ing the reports from 193 stations, so that equal areas have about equal 
weight, was 55.7°, which was 3.9° above the March normal for the 
State, as determined from 161 records; the highest recorded tempera- 
ture was 105°, at Ogilby, San Diego County, on the 10th; the lowest, 
5° below zero, at Bodie, Mono County, on the 6th. The average pre- 
cipitation for the State, as determined from the records of 195 stations, 
was 2.38; the deficiency, as indicated by reports from 164 stations 
which have normals, was 0.74; the greatest monthly amount was 12.24, 
at La Porte, Plumas County, while none fell at several stations in 
southern California.—Alezander G. Mc Adie. 

Coloradeo.—The mean temperature was 39.0°, or 5.2° above normal; 
the highest was 85°, at Lamar on the 10th, and the lowest, 18° below 
zero, at Troutvale on the 6th. The average precipitation was 0.47, or 
0.86 below normal; the greatest monthly amount, 1.43, occurred at 
Ruby, and the least, trace, at Perrypark, he, and Vilas.—F. H. 
Brandenburg 


Florida.—The mean temperature was 63.6°. or 2.1° below normal; the 
highest was 93°, at Brooksville on the 23d, and the lowest, 25°, at 
Stephensville on the 2d. The average precipitation was 6.82, or 3.90 
above normal; the greatest monthly amount, 12.37, occurred at Mc- 
Clenny, and the least, 2.40, at Clermont.—A. J. Mitchell. 

ia.—The mean temperature was 53.2°, or 2.7° below normal; the 
highest was 88°, at Mauzy on the 12th and at Valona on the lith, 
and the lowest, 17°, at Dahlonega and Diamond on the 17th. The 
ave precipitation was 5.43, or practically normal; the test 
monthly amount, 8.12, occurred at Americus, and the least, 3.40, at 
Covington.—J. B. 

Idaho.—The mean temperature was 42.0°, or 6.9° above normal; the 
highest was 86°, at Hagerman on the 3lst, and the lowest, 2° below 
zero, at Marysville on the 28th. The average precipitation was 1.16, 
or 0.44 below normal ; the greatest monthly amount, 4.02, occurred at 
Fort Sherman, while none fell at Blackfoot and Downey.—S. M. 
Blandford. 

IUinois.—The mean temperature was 34.4°, or 3.1° below normal; the 
highest was 62°, at St. John on the 12th, and the lowest, 4° below zero, 
at Scales Mound on the 17th. The average precipitation was 1.99, or 
about 1.25 below normal; the greatest monthly amount, 4.02, occurred 
at Palestine, and the least, 0.12, at Monticello.—M. HZ. Blystone. 

ndiana.—The mean temperature was 35.6°, or 2.8° below normal; 
the highest was 75°, at Bedford on the 11th, and the lowest, 6° below 
zero, at Angola on the The average precipitation was 2.06, or 1.61 
below normal; the greatest monthly amount, 3.46, occurred at Logans- 
port, and the least, 0.74, at Winamac.— C. FP. R. Wappenhans. 

Jowa.—The mean temperature was 30.7°, or 2.5° below normal; the 
highest was 81°, at Wapello on the 22d, and the lowest, 13° below zero, 
at Osage on the 16th. The average precipitation was 2.06, or 0.31 below 
normal; the greatest monthly amount, 5.15, occurred at Fonda, and the 
least, 0.45, at Whitten.—J. R. Sage, Director; G. M. Chappel, Assistant. 

Kansas.—The mean temperature was 42.5°, or 1.8° above normal; the 
highest was 94°, at Englewood on the 12th, and the lowest, 7° below 
zero, at Emporia and Marion on the Ist. The average precipitation 
was 0.80, or 0.72 below normal; the greatest monthly amount, 2.14. oc- 
= at Wakeeney, and the least, trace, at Hays and Winona.—T. B. 

lennings. 


Kentucky.—The mean temperature was 42.8°, or 2.9° below normal; 
the highest was 81°, at Paducah on the 11th, and the lowest, 3° below 
zero, at Shelby City on the 17th. The average precipitation was 2.58, 
or 2.93 below normal; the greatest monthly amount, 5.14, occurred at 
Eubank, and the least, 1.11, at Canton.—H. B. H b 

Louisiana.—The mean temperature was 59.5°, or 2.3° below normal; 
the highest was 93°, at Monroe on the 13th, and the lowest, 24°, at 
Plain Dealing, on the Ist. The average precipitation was 5.69, or 0.99 
above normal; the greatest monthly amount, 8.39, occurred at Venice, 
and the least, 3.22, at Cheneyville.— W. T. Blythe. 

Maryland and Delaware.—The mean temperature was 39.0°, or 4.4° 
below normal; the highest was 74°, at Easton, Md., on the 7th, and 
the lowest, 8° below zero, at Boettcherville, Md., on the 18th. The 
average precipitation was 3.22, or 0.36 below normal; the greatest 
monthly amount, 5.05, occurred at Sunnyside, Md., and the least, 1.31, 
at Denton, Md.—F. J. Wale. 

Michigan.—The mean temperature was 22.8°, or 5.4° below normal; 
the highest was 56°, at St. Joseph on the 30th, and the lowest, 29° be- 
low zero, at Humboldt on the 23d. The average precipitation was 
1.80, or 0.54 below normal; the greatest monthly amount, 4.46, occurred 
at Fitchburg, and thé least, 0.37, at Sault Ste. Marie. ; 

This is the coldest March on record (back to and including 1887). 
While the precipitation was below the normal, the amount of snowfall 
was comparatively greater than during any previous March on record 
excepting March, 1899, when the average total fall was 22.5 inches. 
During March, 1900, the southern counties were covered with snow 
most of the month. During the month, and in fact during the entire 
winter, the snowfall has generally been much less than usual in the 
northern counties and upper peninsula, and considerably above the 
normal in the central and southern counties. The average total pre- 
cipitation for the State was less than during March, 1897, 1898, and 189,— 
C. F’. Schneider. 

Minnesota.—The mean temperature was 23.4°, or about normal; the 
highest was 69°, at Camden on the 12th, and the lowest, 30° below 
zero, at Tower on the 4th. The average precipitation was 1.30, or 
about normal; the greatest monthly amount, 2.81, occurred at St. 
Peter and Worthington, and the least, 0.15, at Mount Iron—7’, S.Outram. 

ississippi.—The mean temperature was 53.8°, or about 3° below nor- 
mal; the highest was 90°, at Natchez on the 12th and at Port Gibson 
on the 13th, and the lowest, 20°, at Aberdeen on the 2d. The average 
precipitation was 4.77, or about 1.00 below normal; the greatest 
monthly amount, 8.84, occurred at Columbus, and the least, 2.20, at 
Austin.—H. 2. Wilkinson. 

Missouri.—The mean temperature was 40.4°, or 1.4° below normal; 
the highest was 88°, at Wylie on the 11th, and the lowest, 4° below 
zero, at Maryville and Conception on the 16th. The average precipi- 
tation was 1.48, or 1.98 below normal; the greatest a amount, 
3.41, occurred at New Madrid, and the least, 0.40, at Mount Vernon. 

Over much the greater portion of the State the precipitation of the 
month was remarkably light, the central and northeast sections receiv- 
ing a little less than half, and the southern sections only about one- 
third the usual amount. In portions of the central and northern sec- 
tions, however, the soil really received more than the usual amount of 
moisture through the melting of the snow which covered the ground 
to Sees ranging from 10 to 28 inches at the beginning of the month. 
—A. Hackett, 


Montana.—The mean temperature was 35.2°, or 7.9 above normal; 
the highest was 75°, at Crow Agency on the 11th, and the lowest, 25° 
below zero, at Glasgow on the 6th. The average precipitation was 
0.88, or 0.12 above normal; the greatest monthly amount, 3.02, occurred 
at Troy, and the least, 0.10, at Crow Agency.—Z. J. Glass, 

Nebraska.—The mean temperature was 36.2°, or 2.3° above normal; 
the highest was 90°, at Alma on the 10th and 11th, and the lowest, 11° 
below zero, at Crete on the 16th. The average precipitation was 0.62, 
or 0.51 below normal; the greatest monthly amount, 2.34, occurred at 
a, and the least, trace, at Lodgepole and Merriman.—@. A. 


Nevada.—The mean temperature was 44.2°, or about 6° above nor- 
mal; the highest was 81°, at Candelaria on the 12th, and the lowest, 
3°, at Empire Ranch on the 6th. The average precipitation was 0.51, 
or about 0.80 below normal; the greatest monthly amount, 2.41 oc- 
curred at Lewer’s Ranch, and the least, trace, at Toano. 

Exceptionally mild weather prevailed throughout the month. It 
was the warmest and driest March in the past twelve years. Over 
the greater part of the State plowing and seeding p during 
the entire month.—J. H. Smith. 

New England.—The mean temperature was 27.8°, or 3.2° below nor- 
mal; the highest was 59°, at several stations in Massachusetts on the 
19th and 23d, and the lowest, 30° below zero, at Flagstaff, Me., on the 
5th. The average precipitation was 5.17, or 1.65 above normal; the 

test monthly amount, 8.57, occurred at Bar Harbor, Me., and the 
oy 2.60, at Cornwall, Vt.—J. W. Smith. 
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New Jersey.—The mean temperature was 35.6°, or 2.8° below normal; 
the highest was 67°, at Bridgeton and Cape May C. H. on the 23d, and 
the lowest, 9° below zero, at Deckertown on the 18th. The average 
precipitation was 3.51, or 0.38 below normal; the greatest monthly 
amount, 4.96, occurred at Ocean City, and the least, 2.48, at Friesburg.— 
E.W. McGann. 

New Mevico.—The mean temperature was 47.4°, or 2.2° above normal; 
the highest was 88°, at Roswell on the 12th, and the lowest, 9° at 
Aztec on the 16th. The average precipitation was 0.67, or 0.11 above 
normal; the greatest monthly amount, 1.55, occurred at Fort Bayard, 
and the least, trace, at Raton. Owing tothe mild winter plowing and 
planting was carried on during the month in the warmer sections, and 
nearly a month ahead of last year.—R. M. Hardinge. 

New York.—The mean temperature was 25.2°, or 5.4° below normal; 
the highest was 61°, at bade ea Falls on the 20th, and the lowest, 
29° below zero, at Axton on the 12th. The average precipitation was 
4.08, or 1.07 above normal; the greatest monthly amount, 10.47, occurred 
at North Lake, and the least, 1.01, at Lyndonville.—R. @. Allen, 

North Carolina.—The mean temperature was 47.0°, or 1.5° below nor- 
mal; the highest was 79°, at Cherryville and Henrietta on the 11th, 
and the lowest, 5°, at Brewers on the 17th. The average precipitation 
was 4.48, or 0.16 below normal; the greatest monthly amount, 7.60, oc- 
curred at Linville, and the least, 2.48, at Wilmington.—C. F. von 
Herrmann. 

North Dakota.—The mean temperature was 21.0°, or 0.7° above nor- 
mal; the highest was 77°, at Medora on the llth, and the lowest, 24° 
below zero, at Towner on the Ist. The average precipitation was 1.09, 
or 0.13 above normal; the greatest monthly amount, 2.65, occurred at 
Ellendale, and the least, 0.15 at Dunseith.—B. H. Bronson. 

Ohio.—The mean temperature was 32.9°, or 5.5° below normal; the 
highest was 70°, at Hanging Rock on the 13th, and the lowest, 9° below 
zero, at Hillhouse on the 12th. The average precipitation was 2.35, or 
1.07 below normal; the 
Mansfield, and the least, 0.92, at Hudson.—J. Warren Smith. 

Oklahoma.—The mean temperature was 49.9°, or 0.5° above normal; 
the highest was 95°, at Burnett on the 11th, and the lowest, 12°, at 
Hopeton and Jefferson on the Ist. The average precipitation was 0.76, 


or 1.33 below normal; the greatest monthly amount, 2.41, occurred at 


Lehigh, and the least, 0.03, at Edmond.— C. M. Strong. 

.—The mean temperature was 49.3°, or 6.1° above normal, and 
the highest on record for the month of March; the highest was 99°, at 
Merlin on the 13th, and the lowest, 11°, at Lakeview on the 26th. The 
ave precipitation was 4.63, or 0.24 below normal; the greatest 
monthly amount, 11.98, occurred at Glenora, and the least, 0.15, at 
Prineville.—2. A. Beals, 

Pennsyloania.—The mean temperature was 31.2°, or 3.6° below nor- 
mal; the highest was 66°, at Coatesville on the 23d, and the lowest, 23° 
below zero, at Dyberry on the 18th. The average precipitation was 
3.61, or 0.46 above normal; the greatest monthly amount, 7.31, occurred 
at Somerset, and the least, 2.25, at Lycippus.—T7. F. Townsend 


na.—The mean temperature was 51.6°, or 3.1° below nor-. 


mal; the highest was 79°, at Charleston and Yemassee on the 30th, and 
the lowest, 22°, at Santue and Spartanburg on the 17th. The ae 
precipitation was 4.22, or 0.66 above normal; the greatest monthly 
amount, 7.58, occurred at Greenville, and the least, 0.96, at Pinopolis.— 
J. W. Bauer. 

South Dakota.—The mean temperature was 29.0°, or about 1° above 
normal; the highest was 78°, at Cherry Creek on the 10th and at Inte- 
rior on the 11th, and the lowest, 19° below zero, at Wessington Springs 
on the 16th. The average precipitation was 1.66, or about 0.58 above 


eatest monthly amount, 4.30, occurred at 


normal; the greatest monthly amount, 3.89, occurred at DeSmet, and 
the least, 0.20, at Interior.—S. W. Glenn. 

Tennessee.—The mean temperature was 46.5°, or about 2.0° below 
normal; the highest was 81°, at Memphis on the 11th, and the lowest, 
2°, at Bristol onthe 17th. Theaverage precipitation was 3.66 or about 
2.00 below normal; the greatest monthly amount, 6.82, occurred at Oak- 
hill, and the least, 1.83, at Trenton.—H. C. Bate. 

Texas.—The mean temperature, determined by comparison of 47 sta- 
tions distributed throughout the State, was 0.5 below normal. There was 
a slight excess over the extreme northwest portion of the State, and a 
general deficiency elsewhere, with the greatest over southwest Texas 
and the east coast district. The highest was 92°, at Paris on the 12th, 
and the lowest, 15°, at Annaon the Ist. The average precipitation, de- 
termined by comparison of 52 stations distributed throughout the 
State, was 2.20 above the normal. Nearly normal conditions prevailed 
over the northwestern half of the State while there was a marked ex- 
cess over the southeastern half, with the greatest, 9.02, at Cuero. The 

reatest monthly amount, 10.43, occurred at Cuero, and least, 0.05, at 
_Valentine.—J. M. Cline. 
| Utah.—The mean temperature was 43.9°, or 7.0° above normal; the 
highest was 86°, at St. George on the 12th, 13th, and 3lst, and the 
lowest, 6°, at Pinto on the 5th and Soldier Summit on the 6th. The 
average precipitation was 0.19, or 1.41 below normal; the greatest 
monthly amount, 1.20, occurred near Marysvale, while none fell at six 
stations. It was the clearest, driest, and warmest March on record for 
this State.—L. H. Murdoch. 
Virginia.—The mean temperature was 41.9°, or about 3° below nor- 
mal; the highest was 75°, at Farmville on the 23d, and the lowest, 2° 
below zero, at Blacksburg on the 17th and at Stephens City on the 18th. 
The average precipitation was 3.73, or 0.12 above normal; the greatest 
monthly amount, 6.17, occurred at Freeling, and the least, 1.36, at 
_Manassas.—Z. A. Hoans. 
Washington.—The mean temperature was 46.9°, or 6.6° above normal, 
and the warmest March on record; the highest was 83°, at Southbend 
on the 30th, and the lowest, 16°, at Northport on the 2d. The —_—- 
precipitation was 391, or 1.08 above normal; the greatest monthly 
amount, 15.59, occurred at Union, and the least, trace, at Loomis. 
On the account of the exceptional mildness of the month, the 
_weather conditions were extremely favorable for the growth of the 
staple crops and the development of fruit. More than the usual 
amount of plowing and spring seeding was accomplished. Fall sown 
wheat is in splendid condition, and the pastures are as far advanced 
as is usual in May.—G@. N. Salisbury. 
| West Virginia.—The mean temperature was 38.5°, or 3.5° below nor- 
| mal; the highest was 78°, at Madison on the 13th, and the lowest, 5° 
below zero, at Burlington on the 18th. The average precipitation was 
3.79, or 0.05 below normal; the greatest monthly amount, 6.48, occurred 
at Bluefield, and the least, 2.18, at Parkersburg.—Z. C. Vose. 
| Wisconsin.—The mean temperature was 24.7°, or about 3.0° below 
/normal; the highest was 62°, at Spooner on the 31st, and the lowest, 
24° below zero, at Butternut on the 16th. The average precipitation 
was 1.26, or 0.67 below normal; the greatest monthly amount, 2.86, oc- 
| —_ at Pepin, and the least, 0.40, at Stevens Point.—W. M. 
es .—The mean temperature was 35.1°, or 6.1° above normal; 
the highest was 80°, at Burlington on the 13th and at Bittercreek on 
the 25th, and the lowest, 16° below zero, at Douglas on the 4th. The 
ave precipitation was 0.44, or 0.97 below normal; the greatest 
monthly amount, 3.13, occurred at Fort Yellowstone, while none fell 
_at Embar and Lusk.— W. 8. Palmer. 


SPECIAL CONTRIBUTIONS. 


COMPARATIVE THERMOMETER READINGS AT 
NEW YORE, N. Y. 
By A.rrep J. Henry, Professor of Meteorology. 


In the Montnaity WEATHER Review for October, 1898, Vol. 
XXVI, page 455, an account is given of the removal of the 
Weather Bureau office in New York, N. Y., from the Manhat- 
tan Building, No. 66 Broadway, to the American Surety 
Building, No. 100 Broadway. The roof of the last-named 
building is flat and appeared to offer exceptionally good ex- 
posures for the various meteorological instruments. The 
presence of an exhaust pipe to the southeastward of the ther- 
mometer shelter was noted as an objectionable feature at the 
time of removal, but it was believed it would only affect the 
thermometer readings when the wind was from the southeast. 


heat was being communicated to the thermometers, not only 
by the exhaust pipe above referred to, but by a number of 
ventilating shafts that discharged hot air at varying dis- 
tance from the thermometers. 

Acting on Mr. Emery’s recommendation, an instrument shel- 
ter was erected on the roof of the adjoining premises—the 
| Schemerhorn Building—at a point slightly over 200 feet be- 
low the shelter on the American Surety Building but still 
| about 110 feet above the street. The roof of the Schemerhorn 
Building is 101.5 feet above the Broadway sidewalk. The 
floor of the instrument shelter was placed 6.3 feet above the 
| Poof of the building and the thermometers were placed on 
cross pieces about a foot higher. 
| Comparative readings between thermometers in the two 
shelters were made from October 27 to November 5, and from 


The experience of a single winter was, however, sufficient to ‘November 11 to December 31. The mean results for the first 
convince the official in charge of the station that artificial period showed that the temperatures in the two shelters were 
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almost identical, except in the afternoon, when the maximum 
thermometer on the American Surety Building gave higher 
readings. 

The second series of comparative readings, made later in 
the season, gave individual differences of as much as 10°, 
the thermometers on the American Surety Building reading 
ee all cases the higher. The mean results are as 
ollows : 


Average temperature in standard thermometer shelters on the roofs of the 
American Surety and Schemerhorn buildings, Apdad 


DRY THERMOMETER. 
8a. m. 8 p. m. 
Date 
American Schemer- Differ-| American | Schemer-| Differ- 
Surety horn ence, Surety horn ence, 
Building. | Building. A-S. | Building. | Building. A-S. 
° | ° ° 
November 11-80.......... 42.4 41.0 1.4 45.9 45.1 0.8 
ber 1-81 ..........6 35.7 33.8 1.9 39.4 87.1 2.3 
MAXIMUM THERMOMETER.' 

November 11-30.......... 48.1 46.0 2.1 52.8 49.7 3.1 
December 1-81........... | 4.1 39.1 4.0 45.7 42.0 3.7 
MINIMUM THERMOMETER.' 

November 11-30.......... 38.3 9.0 —0.7 39.9 40.1 —0.2 
December 1-31 ........+.. 31.8 2.1 —0.38 31.5 31.5 0.0 


1 Set at 8a. m. and 8 p. m. daily. 

Thus we see the greatest differences are generally found 
in the daytime, although the maximum temperatures on the 
American Surety Building during the night hours aver- 
aged almost 4° higher than those on the lower building; the 
minimum temperatures on the American Surety Building, 
on the other hand, were slightly lower than those on the 
Schemerhorn Building. It is also to be noticed that the 
minimum temperatures in the two locations approached 
equality as the weather became colder. During December 
the mean results of the minimum temperatures, registered 
between 8 a. m. and 8 p. m., were identical, and those of the 
night-time, from 8 p. m. to 8 a. m., differed by only a fraction 
of a degree. 

The monthly mean temperatures of the winter of 1898- 
1899, for the New York station, are probably a degree and a 
half too high, as compared with those of 1899-1900 by reason 
of the influence of artificial heat on the thermometers. 


LOSS OF LIFE IN.1899 BY LIGHTNING. 
By Atraep J. Henny, Professor of Meteorology. 


The loss of human life by lightning in the United States 
during 1899, was greater than for any preceding year for 
which statistics have been collected. 

Five hundred and sixty-two persons were killed outright or 
suffered injuries which resulted in death, and 820 persons re- 
ceived injuries varying in severity from slight physical shock 
— burns and temporary paralysis of some part of the 


y 

In the great majority of fatal cases death came quickly ; 
in a few instances only did the patient regain consciousness 
after being struck. On the other hand, many persons were 
struck and rendered unconscious for a time, but soon rallied 
from the shock and regained their usual health. The most 
common form of disability resulting from lightning stroke 
orgeeee to be partial paralysis of the arms an » 

Many apparently remarkable escapes from death were 
chronicled during the year. In several cases the clothing of 


the person struck was set on fire, the body scarred and burned, 
yet, strange to say, complete recovery followed. This appar- 
ent immunity from death on the part of some persons is 
not easily explained. If we assume that the current is of 
an oscillatory character, that is to say, made up of a number 
of rapid discharges and recharges, we might argue, from the 
analogous case of a wire conductor the interior of which, in 
the case of very rapid alternations, may be almost free from 
current, that the injury to the human body would raturally 
be confined to the surface. Again we might explain the phe- 
nomenon by attributing it to the ability of certain indi- 
viduals to withstand a much greater shock than others. It 
has been shown that among the lower animals the ability to 
resist varies widely in different members of the same 
family, and it is quite probable that the same characteristic 
holds in the case of man. The evidence afforded by cases of 
accidental contact with wires carrying a very high voltage is 
inconclusive, since the electrical contact in such cases is quite 
generally imperfect and rarely the same for any number of 
occurrences. There is as yet much uncertainty as to the 
maximum voltage that can be applied to the human body 
without fatal results. 

Some anomalous results as regards the visible effect of 
lightning on the human body were observed during the year. 
In some cases of death the person struck showed scarcely 
any outward marks of the owen death apparently result- 
ing from total collapse of the cellular tissues of the body. 

apparent cause of death was manifest in 
the discoloration ake ear of various portions of the body. 
One of the most singular cases in this respect was that of two 
brothers who were killed while driving together in a dog cart. 
They were found shortly after the flash: lying side by side on 
the road, apparently as they had fallen out of the back of 
the vehicle. The elder brother had no external sign of injury. 
The younger brother presented the following appearance: 
The epidermis was burned over the chest and abdomen, not 
continuously, but in a number of circular holes from one- 
sixteenth to one-quarter of an inch in diameter. The metallic 
collar stud was fused and the skin beneath was deeply burned. 
The back from the neck to the buttocks was burned, but less 
severely than in front. The vest and shirt were charred, but 
the waistcoat and coat were uninjured. The ground was not 
disturbed where they fell. 

The zone of danger from a stroke of lightning appears to 
be somewhat larger than is commonly supposed. In the 
ordinary conception of a lightning flash account is generally 
taken of a single discharge from cloud to earth or vice versa, 
with a diameter at the bounding surface between earth and 
air not exceeding a few inches at most. The circumstances 
attending fatalities by lightning are often inexplicable, if we 
confine ourselves to the supposed action or influence of a 
single bolt. Thus, we have an account of the killing of a 
span of horses attached to a wagon, and a man in the rear of 

e wagon, while the driver in front was not seriously injured. 
Other cases of a somewhat similar nature confirm the belief 
that not one but a number of discharges may pass from 
cloud to earth or vice versa within a comparatively small 
radius, within which, however, there may be small areas of 
safety. Photographs of the so-called ribbon flashes show 
that at times the discharge has a breadth of from 30 to 40 
feet at the surface of the earth. Within these broad paths 
there appear to be narrow lanes, which are peseeney free 
from violent electrical disturbances. A person who is fortu- 
nate enough to stand in one of these lanes might easily escape 
serious injury, while others near by would suffer death. 

The greatest number of fatalities, 45 per cent, occurred in 
the open; the next greatest number, 34 per cent, occurred in 
houses; 11 per cent occurred under trees, and the least of all, 
9 per cent, in barns. 


In other cases the 
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The greatest number of fatalities at a single stroke was 
five. There was a single case of four deaths from a single 
stroke, two cases of three deaths and quite a number of cases 
of two deaths per stroke. 

At least a dozen persons, mostly women, were killed either 
in the act of stripping clothes from a wire clothesline or by 
coming in close proximity thereto during a thunderstorm. 
The existence of a wire clothesline joining a neighboring tree 
and the corner of the house is a source of danger. If wire 
is used at all, it should not, under any circumstances, be 
stretched within 50 feet of a dwelling house. 

Persons in a house during a thunderstorm should avoid 
chimneys and open windows. The middle of the room is 
probably the safest part. In the open, persons should never 
seek the shelter of trees. Wire fences and live stock should 
be avoided. If on horseback, it would be well to dismount 
and wait until the storm passes. 

The number of deaths by lightning for each month of 1899, 
in each State and Territory, is shown by the figures of Table 1. 
The greatest number of fatalities in a single State, 56, occurred 
in Pennsylvania; the next greatest,41,in Illinois. Thegreat- 
est number of injuries in a single State, 124, also occurred in 
Pennsylvania; the next greatest,»103, in New York. In the 
last-named State the ratio of killed to injured was 1:4.5. 


In Illinois, on the other hand, more people were killed than| ~~~ 


injured, the ratio being 1:0.83. The ratio of killed to injured 


for the whole country was 1: 1.46. 

The greatest increase in the number of fatal cases in 1899, 
as compared with 1898, occurred in Illinois. There were also 
material increases in Pennsylvania, Ohio, North Carolina, 
Minnesota, and Michigan. The largest decreases were noted 
in Texas, New York, and Alabama. 

Tasie 1.—Deaths in the United States by lightning in 1899. 
States and Terri- “al; 
Rin ini < | 

1; 18; 6| 4 have 41 
Indian Territory ..|... 1 8 
8 8 6} | 18 
Massachusetts 1 1 6 2 11 

NOW JOPsey 2 2 5 
New Mexico ...... 8 4 
North Carolina ...).....|..... 6 5 1 4 19 
7 6 9 34 
Pennsylvania -| 17) 18 9| 18 56 
South 1 B 7 1 12 
Tennessee 2 4 4 5 17 
Wisconsin ..... 1 4 1 7 18 

Total . 8} 1) 10| 108| 128/120) 183) 48) 2| 4)..... 563 


No definite conclusions can be reached as to the cause of 
the increase in one region as compared with another. The 


number of thunderstorm days in Nebraska, Iowa, Minnesota, 
Wisconsin, and Michigan, in 1899 was considerably greater 
than in the preceding year, and there was also an increase in 
the number of deaths by lightning. In Pennsylvania, how- 
ever, where the increase in deaths in 1899 over 1898 was about 
140 per cent, there was a less number of thunderstorm days 
in 1899 than in 1898. In 1898 the number of fatalities in 
New York State was 36; thunderstorm days, 135. In 1899 
the fatalities were 23; thunderstorm days, 121. The fatali- 
ties for Pennsylvania in 1898 were 23; thunderstorm days, 
142. The fatalities in 1899 were 56; thunderstorm days, 129. 
It would seem, therefore, that the number of fatalities by 
lightning in any region is not a direct function of the num- 
ber of thunderstorm days. ‘ 

In both Pennsylvania and Illinois, where the increase in 
deaths in 1899, as compared with 1898, was most pronounced, 
there was an exceptionally large number of fatal cases in 
May, as may be seen by Table 1. In Illinois there was a 
large number of severe storms during that month; in Penn- 
sylvania there were two severe storms in the western part of 
the State, but the month as a whole was not unusually pro- 
ductive of thunderstorms. 

TaBLE 2.—Number of persons in x haa States injured by lightning 

nm 


| | M4 
staten and Tern-| | | 3 q 
| ° 
Dist. oF B | 2 
Kentucky ... 3 2 B ll 
Massachusetts 3 B 14 5 600 6 
2... 1 6; 17; 9| 4 2 41 
New Hampshire...) 8 1 1 il 
New Jersey........ 1 5| 24 40 
.. 8 1; 21; 18; 4 89 
West Virginia. .... 2 5 1 2 18 
Total 2 7| | 222 | 247 157) feces 820 
Injured.—In houses, 453; in the open, 161;.in barns, 82; under trees, 45. 
- 
HURRICANES OF 1895 AND 1896 IN THE PHILIPPINE 
ARCHIPELAGO. 
By F. O. Stetson. 


The Manila Observatory has published a volume of 112 folio 
pages (Tifones del Archipiélago Filipino y Mares Circunveci- 
nos, 1895 y 1896. Estudio de los Mismos por el P. Juan Doyle, 
8.J., Sub-Director Del Observatorio, Manila, 1899) containing 
a careful account of the cyclones of the Philippines and adja- 
cent waters during 1895 and 1896. While there is no attempt 


102 MONTHLY WEATHER REVIEW. 


Marca, 1900 


to make the list complete, the author, in addition to notes on 
a number of minor depressions, gives a detailed account of 
thirty-three cyclonic storms, selected by reason of their vio- 
lence or of the number of observations available for study. 
The classification adopted is that of Algué ( Baguios 6 Ciclones 
Filipinos. Estudio Tedrico-Practico, porel P.José Algué,S.J., 
Director del Observatorio), who groups the hurricanes, in ac- 
cordance with their month of occurrence, as follows: First 
group, December, January, February, March; second group, 
ipril, May, October, November; third group, June, July, Au- 
gust, September. The local name, “baguios,” applies to a 
storm of the same general character as the West Indian hur- 
ricane or Chinese typhoon. 

The mean trajectory of hurricanes of the first group may 
be briefly described as beginning at the meridian of 140° east 
and between 8° and 9° north latitude, either recurving at 
about 130° east and between the fifteenth and nineteenth 

rallels or extending in a direction a little north of west to 

ndo-China. It follows from this that from December to 
March the northern Philippines are seldom visited by hurri- 
canes, as the latter either recurve before reaching the eastern 
shore of the islands or cross Mindanao and the Jolo Archi- 
lago. The mean latitude of the trajectories changes slightly 
Seal month to month, being lowest in December and highest 
in March. The hurricanes of this group that enter the China 
Sea do not recurve, unless, perhaps, in the interior of Asia, 
where their course, from lack of observations, can not be fol- 
lowed with certainty. This is also true, in general, of those 
of the second group, although a few recurve south of the 
Strait of Formosa. The average cyclone of the second group 
develops at about 134° east, and either takes a general north- 
westerly course, recurving between the sixteenth and twenty- 
first parallels, or else moves in a somewhat more southerly 
direction, crossing the China Sea. The hurricanes of the third 
group originate between the eighth and twentieth parallels 
and the one hundred and thirty-second and one hundred and 
forty-second meridian; that is, in somewhat higher latitudes 
than in the other months, and the zones they traverse are also 
further north, reaching the Asiatic coast between the Island 
of Hainan and the Strait of Formosa. Of those that recurve, 
some do so east of Luzon, but the majority in the China Sea. 

Among the more noteworthy storms of the period under 
discussion may be mentioned the hurricane of July 24-30, 
1896. Developing several hundred miles to the eastward of 
the islands, it moved to the west and north with an average 
velocity of about 12 miles per hour, reaching Aparri, on the 
northern coast of Luzon, on the 28th. Although the barom- 
eter fell to 28.19 inches, the storm was not destructive at 
Aparri and the rainfall was unusually light, the total pre- 
cipitation at this place, from the 25th to the 29th, amounting 
to about 1.1 inches. Crossing the China Sea, where its veloc- 
ity of translation increased to 15 miles per hour, the hurri- 
cane struck the Asiatic coast at Macao and Hongkong on the 
29th with a fury not exceeded since the great typhoon of 
1894. The waves rose to the level of the houses, uprooting 
trees and tossing about large fragments of stone. Ships were 
— from their moorings and destroyed, and the public 
gardens of Hongkong were entirely ruined. Although warn- 
ing of the storm was given by the Hongkong Observatory on 
the morning of the 29th, 52 lives were lost. The Manila Ob- 
servatory had telegraphed to Hongkong the usual notice of 
the development of the cyclone, and on the 28th had sent 
the following despatches: 


The depression announced is a cyclone of great violence. It is now 
central on the northeast point of Luzon; its direction appears to be 
from south-southeast to north-northwest. . 

The cyclone is apparently directed now more toward the west. Its 
true direction appears to northwest one-quarter west. It is not 
known if this will change. 


At Macao the anemometer was disabled by the wind; at 


Hongkong a velocity of 108 miles was recorded. The author 
attempts to draw from the records of this storm some con- 
firmation of the theory that the force of the wind is propor- 
tional to the barometric gradient chiefly when the pressure is 
increasing. He points to the fact that at Aparri, where the 
pressure decreased as much as 12mm. in a single hour, no 
damage was done, while on the Asiatic coast, where the de- 
crease was much more gradual, the storm was very destruc- 
tive. But at Macao there was a sudden rise in pressure of 
7.5mm. in one hour, and to this, in part, he attributes the 
greater violence of the storm at that place. This idea is 
hardly confirmed by the printed records, inasmuch as there 
was, in the space of one hour, at uninjured Aparri, an actual 
increase in pressure of 9.3mm., exceeding by almost 2mm. 
that at Macao, and more than twice as great as any, during 
the same interval of time, at storm-ravaged Hongkong. 

A hurricane worthy of study both because of its violence 
and of its unusual course, was that of the Gravina, May 
8-14, 1895, so called because it destroyed the merchant 
steamer of that name, with much loss of life, in the China 
Sea. After traversing the Bisayas and Mindoro, it recurved 
sharply and scodbeeed the archipelago, crossing Luzon ina 
northeasterly direction. 

The present volume, following that for 1894, is one of a 
periodic series, which the observatory hopes to contribute to 
the knowledge of the subject. 

NOTES ON CLIMATE IN THE PHILIPPINES. 
By Lieut. I. N. Brewer Cones of the Weather Bureau), dated Manila, P. I., 
ebruary 26, 1900. 


Every one accepts the Spanish “six months rain, six 
months dust, and six months anything” as the full state- 
ment of the conditions over here. My observations from 
standard instruments and impressions, recorded each day, 
are about as follows: Shortly after our arrival, March 4, 
1899, we had a few days of rain followed by dry weather 
until well along into April, when we began to have thun- 
dershowers, which increased in frequency until July, when 
days without rain were the exception. This condition 
lasted until November, when the dry season came on very 
rapidly. Since November 23 I have recorded less than ten 
showers, many but mere sprinkles. This for northern Pan- 
gasinan. On two occasions we have observed distant light- 
ning. During March and April, when we were generally 
near Manila, it was quite hot in the sun, but the nights were 
always comfortable though often we have slept out with no 
cover. When there is no wind it is very hot in the sun. On 
one march I remember fully 50 per cent of the men fell out 
from heat exhaustion. After leaving Manila, April 22, we 
rarely suffered from heat although during July a tempera- 
ture of 91° in the shade was recorded on several occasions. 
This dry season found us north of Tarloe, where radiation 
is so great at night that two blankets are very comfortable. 
The dew is so heavy that at times it drops off the tin roof of 
the quarters. The wind blows a gale every afternoon and it 
is very dry. The dry and wet bulbs show a difference of 
14°, but by 8 p. m. it becomes calm and clear. At this sea- 
son the wind is from the north, as we have mountains to the 
southwest and northwest of us. Thirty miles north is the 
Gulf of Luigayen, an arm of the China Sea. 

The rain over here is harder than any I have seen in 
America. Last July we had a steady downpour for ninety- 
one hours and the river near us rose over 12 feet. At that 
point it was 200 yards wide, and at low water 12 feet deep, so 
you can imagine something as to the rainfall. Most of the 
country is divided up into little squares by dikes, intended 
to keep the rice flooded, which they do. It is over such coun- 
try that we have fought, oftentimes with water and mud 
knee-deep and many times deeper. 
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MEXICAN CLIMATOLOGICAL DATA. 


Through the kind cooperation of Sefior Manuel E. Pastrana, 
Director of the Central Meteorologic-Magnetic Observatory, 
the monthly summaries of Mexican data are now commu- 
nicated in manuscript, in advance of their publication in 
the Boletin Mensual. An abstract, translated into English 
measures, is here given, in continuation of the similar tables 

ublished in the Monraty WeatHer Review since 1896. 

he barometric means have not been reduced to standard 
gravity, but this correction will be given at some future date 
when the pressures are published on our Chart IV. 


Mexican data for March, 1900. 
28 perature. direction. 
‘ | 35 3 
= ° 
< | = = = 5 
Feet.| Inch.|°F.|°F,|°F.| & |Inch. 
Culiacan Rosales (Sin- 

112 | 29.74 | 90.5 | 61 7 | 74.5 58} 0.90} m.@. 
——- (Seminario) .| 6,243 | 24.01 | 82.4 | 36.0 | 59.5 52 | 1.40 | sw. w. 
Leon (Guanajuato)... 5,934 | 24.28 | 88.1 | 41.2 | 62.1 47 | 0.74 ssw. sw. 
Merida ....... ses. 50 | 29.94 |102.6 | 54.0 | 77.2 59 | 1.65 | se. n. 
Mexico (Obs. Cent.)..| 7,472 23.04 | 78.8 | 39.6 | 60.6 45 | 0.63 | nw. sw. 
Morelia (Seminario)..| 6,401 23.96 | 78.1 | 48.7 | 61.5 55 | 1.17 s. wsw 
Puebla (Col. Cat.)....| 7,112 | 23.86 | 78.4 | 41.0 | 68.5 49 0.01 | e. sw. 
Puebla (Col. d. Est.)..| 7,118 | 23.33 | 79.7 | 41.2 | 62.2 48 | 0.06 | ene. sw. 

meretaro ........05 6,070 | 24.19 | 80.2 | 44.1 | 61.9 52 1.31 | e. w. 
Saltillo(Col.S.Juan).| 5,399 | 24.74 | 78.8 | 87.2 | 50.4 69 | 2.65 | s. sw. 
San Isidro (Hac. de 

BEBO 24.26 | 78.4 | 48.4 64.8 52 | 0.84 | se. w. 

secscveseose 8,015 | 22.50 | 77.0 | 35.6 | 53.8 52 | 2.41 | sw. e.,8e 


RECENT PAPERS BEARING ON METEOROLOGY. 
W. F. R. Putiures, in charge of Library, etc. 


The subjoined list of titles has been selected from the con- 
tents of the periodicals and serials recently received in the 
library of the Weather Bureau. The titles selected are of 
papers or other communications bearing on meteorology or 
cognate branches of science. This is not a complete index 
of the meteorological contents of all the journals from which 
it has been compiled ; it shows only the articles that appear 
to the compiler likely to be of particular interest in connec- 
tion with the work of the Weather Bureau: 

La Nature. Paris, 28me Année. 
L. D. La périodicité dans les phénoménes météorologiques. P. 275. 
Archives des Sciences Physiques et Nuturelles. Géneve. 4 Période. Tome 9. 
Gautier, R. Observations météorologiques faites aux fortifica- 
tions de Saint-Maurice pendant l’année 1898, résumé. P. 209. 
Das Wetter. Berlin. 17 Jahrg. 


Meinardus, W. Ueber die Methoden der maritimen Klimato- 
logie. (Schluss). P. 49. 
Assmann,R. DieSonnenstrahlung. P. 54. 


Petermann’s Mitteilungen. Gotha. 46 Band. 
Stahl, A. F. Teheran und Umgegend, Klima. P. 51. 
La Nature. Paris. 28me Année. 
Plumandon, J. R. L’évolution des cumulus. P. 297. 
I’ Aerophile. Paris. 8me Année. 
B. P. Notice sur la télégraphie sans fil au moyen des ondes Hertz- 
iennes. P. 33. 
Gaea. Leipzig. 36 Jahrg. 
Elein, H. J. auf mehrere Tage und die tiig- 
lichen Wetterkarten. P. 257. 


Ciel et Terre. . 2lme Année. 
Rocquigny, G. de. Les orages en février dans le centre de la 
France. P. 66. 
Siteungsberichte der kaiserlichen Akademie der Wissenschaften. Berlin. 


Band. 16. 
Ladenburg, A. and Krugel, C. Uber das Krypton. P. 212. 
Aeronautical Journal. London. Vol. 4. 
—— Lord Rayleigh on “ Flight.” P. 113. 
Smyth, D.M.B. A Theory of Flight. P. 120. 
Journal de Physique. Paris. 3me série. Tome 9. 
,G. Théorie nouvelle de la transmission de la lumiére 
dans les milieux en repos ou en mouvement. P. 177. 


15——2 


Zeitschrift. Wien. Band 17. 
Bjerknes, V. Das dynamische Princip der Cirkulationsbewe- 
gungen in der Atmosphiire. P. 97. 
Bergholz, P. Die Ergebnisse der Beobachtungen der Wolken in 
Manila in dem internationalen Wolkenjahre. P. 106. 
Woeikof,A. Mitteltemperaturen von Ostsibirien. P. 116. 
—— Ueber das Hagelschiessen. P. 125. 
Polis, P. Ergebnisse der Beobachtungen von Feuchtigkeit und 
Bewilkung zu Aachen 1873-1897. P. 128. 
Trabert, Wilh. Nachtriigliche Bemerkung zu dem Referate iiber 
die Versuche von Pellat. P. 129. 
Alex. B. Ciibt es eine zehnjiihrige Wetterperiode? 
—— Die Kanonen von Barisal. P. 131. 
Hann, J. Resultate der meteorologischen Beobachtungen in 
British-Nordamerika im Jahre 1898. P. 132. 
—— Meteorologische Beobachtungen in Deutsch-Neu Guinea. P. 


133. 
—— Charles Rabot iiber Gletschersch wankungen in den arktischen 
und hochnordischen Gegenden ay > P. 135. 
Gruhn, —. Dauer des Sonnenscheins in Meldorf, verglichen mit 
Hamburg. P. 135. 
Hellmann,G. Ueber die Auswerthung der Aufzeichnungen selbst- 
registrirender Regenmesser. 
—— Temperaturmittel fiir Siid-Afrika. P. 137. 
—— Zum Klima des arktischen Nordamerika. P. 139. 
—— Hirbarkeit des Schalles in der Luft. P. 139. 
Nature. London. Vol. 61. 
Aitken, John. Atmospheric Electricity. P.514. 


A PARTIAL EXPLANATION OF SOME OF THE PRINCI- 
PAL OCEAN TIDES.' 


By R. A. Harris, of the United States Coast and Geodetic Survey. 


The object of this paper is to state in as brief a manner as 
possible some of the conclusions reached by the writer re- 
specting the causes of the tides. Owing to the omission of 
details, the treatment here given will necessarily be very in- 
complete. The original paper, now in preparation, from 
which the matter for the present one is abstracted, will ap- 
pear as an appendix to the Report of the United States Coast 
and Geodetic Survey for the year 1899-1900. 

In approaching the question of the actual causes of the 
tides, upon which so much labor has been expended and con- 
cerning which so much has been written, one may well sur- 
mise that the subject does not admit of accurate or complete 
treatment. It is therefore natural to consider, in the first 
place, only those sources which would seem to account for 
the dominant tides in any given region under consideration, 
and to postpone, perhaps indefinitely, the consideration of 
those sources whose importance in the production of tides 
must be relatively small. Considering the actual distribu- 
tion of land and water, a few computations upon hypotheti- 
cal cases will suffice to convince one that as a rule the ocean 
tides, as we know them, are so great that they can be pro- 
duced only by successive actions of the tidal forces upon 
oscillating systems each having, as free period, approximately 
the period of the forces, and each perfect enough to pre- 
serve the general character of its motion during several 
such periods were the forces to cease their action. This 
greatly simplifies matters. For, having once for all con- 
structed a set of force diagrams for the various latitudes, we 
have only to discover those regions which have a free period 
of oscillation about equal to the period of the forces, and to 
then ascertain at what time the particles should be at elonga- 
tion in their nearly rectilinear paths. The paths of the parti- 
cles being practically fixed and determined by the boundary 
conditions, it becomes possible to disregard the forces arising 
from the earth’s rotation and which vary with the component 
velocities of the moving particles. 

Since some of the natural boundaries of any oceanic region 
may be indefinite, imperfect, or altogether wanting, serious 


1 Read before the National Academy of Sciences, April 19, 1900. 
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difficulties arise when we attempt to actually mark out areas 
orsystems of areas whiich shall have the required period of free 
oscillation, and in which it is possible for the tidal forces to 
incite a considerable tide. Thisis believed to be the first at- 
tempt to approximately locate areas which seem to account 
for the principal ocean tides, having regard to the difficulties 
just referred to, and to connect the possible motions of the 
water with the tidal forces. 

The writings of Plato, Galileo, Newton, Bernoulli, Euler, 
Young, and Fitz Roy show that these philosophers regarded 
nearly free oscillations of large bodies of water, oscillations 
analogous to vibrations of pendulums, as important factors 
in causing or modifying the tides. Their ideas regarding the 
requirements of such motions were somewhat confused. 
Airy is the first writer who treats, with success, stationary 
waves under several conditions. Ferrel’s treatment of tides 
in east-and-west canals, closed at both ends, is of special im- 

rtance. He suggests that the large semidiurnal tides of the 

orth Atlantic are due mainly to an east-and-west oscillation 
of its northern portion. In Chapters VIII and XI of his Hy- 
drodynamics, Lamb gives an excellent treatment of forced 
and free oscillations. Chapters III-V of Rayleigh’s Theory 
of Sound; and Chapters 1X and VII, Vols. I and II, of 
Routh’s Dynamics, have an important bearing upon the 
subject. 

For brevity’s sake, the statements which follow will gen- 
erally be made without special reference to the diurnal wave, 
although some of them naturally apply to it as well as to the 
semidiurnal. 

By oscillating area we shall usually mean an area compara- 
tively simple in form whose free period of oscillation, were 
its boundaries all rigid, would not differ much from twelve 
lunar hours. 

All areas which oscillate together because of contiguity or 
overlapping, form an oscillating system. : 

The division of the principal part of the ocean’s surface 
into a few systems is not arbitrary; whether or not we shall 
suppose these systems divided into more simple regions 
styled “areas” is a matter of expediency to be decided by 
the purpose in hand. 

Generally areas partially inclosed by land resemble more 
or less an approximate rectangle, a right trapezoid, or a tri- 
angle. Areas having, or resembling, either of the first two 
forms may be styled simple or canal-like. 

A fractional oscillating area is an area having an oscilla- 
tion but which could not, because of its dimensions, oscil- 
late in the required period were it completely surrounded by 
rigid walls. 

The forces are connected with the dominant ocean tides 
through the following rule applied to an area or to a system 
of areas, as the case may be: 

If to the particles of water in a given oscillating system, 
each area of uniform depth, and wherein the resistances are 
proportional to the velocities of the particles, a series of sim- 

le harmonic forces having for period the free period of the 
body of water be applied and a permanent state established, 
then must the time of elongation be simultaneous with the 
time when the virtual work of the external periodic forces 
upon the system becomes zero. 

In a canal-like landlocked sea whose length is less than 
44, i.e. a half wave length, although too long for approxi- 
mately obeying the corrected equilibrium theory, the canal 
theory still applies, and the tides may be sensible. If this 
same body were less landlocked, the tide would be dissipated 
to a considerable extent, and would no longer be as large as be- 
fore. Such cases can then be neglected, and only areas quite 
close to 4 4 (or a multiple of it) in (virtual) length need be 
considered. Hence, according to the above rule, the times of 
elongation for the dominant tides of the ocean can not de- 


part much from the time when the virtual work upon the 
system becomes zero. 

Representing the semidaily tidal forces at a given latitude 
by radiating arrows, the extremities will define an ellipse. 
At the equator the ellipse becomes a straight line running 
east and west; at either pole it is a vanishing circle. The 
arrows are numbered clockwise for the Northern Hemisphere, 
and counter-clockwise for the Southern Hemisphere. The 
arrow pointing east represents the force three hours before 
the time of transit and is numbered 9; the arrow pointing 
west represents the force three hours after the time of transit 
and is numbered 3. 

To apply the above rule to an oscillating system in nature, 
we imagine the force diagrams to be scattered along the lines 
of motion of the areas of the system, e. g., along the axis of 
a canal-like body of water. Letus begin with any Greenwich 
componenthour. The local component hour corresponding to 
the numbering on the force diagram is found by subtracting 
the longitude in time from the assumed Greenwich hour if 
the longitude be west, and adding the longitude if it be east. 
Project the force arrow belonging to the assumed time in 
each diagram upon the line of motion passing through it. 
The aggregate of the elementary masses each multiplied by 
the intensity of the tidal force in the direction of the dis- 
placement of the element, and again by quantity propor- 
tional to the value of the maximum displacement (since the 
oscillation is harmonic), must be zero at the time of high or 
low water. 

In some simple cases the results can be seen at once. We 
thus have the following: : 

In an east-and-west canal half a wave length long it is high 
water at the east end at the component hour 0 or 12, the time 
meridian being understood to be the meridian of the middle 
point of the canal. 

In an east-and-west canal one wave length long it is high 
water at both ends at the component hour —3 or 9. 

In a meridional canal half a wave length long it is high 
water at the south or north end, according as the greater part 
of the canal lies north or south of the equator, at the com- 
ponent hour 3. 

In a meridional canal one wave length long, whose center 
lies between 45° south and 45° north latitude, it is high 
water at both ends at the component hour 9; if the center 
lies beyond these limits, the component hour of high water 
at the ends is 3. 

Before yes to point out possible oscillating areas 
one should establish certain lemmas pertaining to the mo- 
tion in question. A few are given here, and these usual] 
without reference to the reasoning or experience upon whic 
they depend : 

1, Generally, with such initial displacements as are likely 
to occur in nature, a landlocked body of water has one 
(proper) period of (free) oscillation, and perhaps several 
a periods; this is evidenced by the phenomenon of the 
seiches. 

2. When the two straight ends constitute the only rigid 

rtion of the boundary, the width of the area should be at 
east about } 4 in order to produce a sensible stationary wave. 
It should be still wider if the length be a multiple of 4 /. 

3. If one side wall of the canal be land, then the necessary 
width is only one-half as great as in the preceding case. 

4. The virtual length of a right trapezoidal area is approxi- 
mately its mean geometrical length. ; 

5. A tapering or narrowing toward the end of a canal in- 
creases the frequency of oscillation, i. e., the actual or ex- 
treme length is greater than the virtual length, 42. ~ 

6. A broadening at both ends decreases the frequency of 
oscillation, i. e., the actual or extreme length is less than the 
virtual length, 4. 


Marca, 1900. 


MONTHLY WEATHER REVIEW. 107 


7. If an oscillation is caused by two opposing straight 
walls of different lengths, the rise and fall upon the longer 
will not be confined to the region lying opposite the shorter 
wall, but will extend some distance beyond. 

8. Suppose a stationary oscillation to exist in a canal 
communicating with a tided sea; let the length of the canal 
lie between 0 and }4, then at the time of high water outside 
it is high water throughout the canal (e. g., many Alaskan 
canals). If the length lie between }4 and #4, it is low water 
for a distance of }4 from the head at the time it is high water 
outside (e. g., Irish Sea, node at Courtown; English Channel, 
node at Christchurch). If the length be equal or nearly 
equal to }4, then the horizontal motion at the mouth, instead 
of the vertical motion, determines the time of tide within. 
This tide will be three hours later than the tide outside (e. g., 
the Gulf of Maine). 

9. Whenever a rise and fall apparently necessitates a dis- 
continuity in height, as at an incomplete boundary, a wave 
will generally be propagated outward, with velocity due to 
depth, from the discontinuity; or a dependent (stationary ) 
oscillation will be set up in and beyond the openings. 

10. If we can see that a reflected wave must travel in a 
direction nearly opposite to that of the direct wave, then 
there must result a more or less considerable stationary wave 
dependent upon the degree or amount of the reflection. 

11. A good reflection occurs where the cross section changes 
much within a small fraction of a wave length. 

12. If the region adjacent to an oscillating area consist of 
a bay or gulf, with numerous branching arms of different 
dimensions, and if it has various depths or has openings into 
other bodies of water, the wave will be almost wholly pro- 
gressive, at least for a considerable distance up. For no large 
regular reflected wave will return resembling the direct wave 
as it entered. 

13. In a strait, not too short, connecting the ocean with a 
sea which has neither tides of its own nor tides induced from 
without, the tide wave is stationary in its character. 

14. In estimating the time of high water of a loop of a 
stationary wave having a broken boundary we should con- 
sider the tide at points situated some distance within the 
boundary; that is, not too near the openings. As the open- 
ings are approached the time becomes later, supposing the 
wave to be freely transmitted beyond, either into an infinite 
sea or into one which does not reflect. The larger the open- 
ing the greater this delaying effect. E. g., Cape Horn, 
Iceland Channel, Baffin Bay, southwestern Africa, and off 
Senegam bia. 

15. For an island situated in an oscillating area, but not too 
near a nodal line, it may be high or low water upon the side 
facing the nodal line earlier than in the sea surrounding the 
island. Similarly, for a cape extending far into the area. 
E.g., Kahului, Maui Island, Hawaii; Apia, Samoan Islands; 
Cape Farewell, Greenland. 

The principal semidaily movements of the oceans are here 
supposed to be due to the following systems which are out- 
lined upon the accompanying chart of the world ( pages 104 and 
105). Along the boundaries the rise and fall may be little or 
much, all depending upon the case considered. The Roman 
numerals indicate, unless otherwise stated, the cotidal hours; 
i. e., the Greenwich lunar times of the semidaily high water. 
The systems may be designated thus: 

1, North Atlantic; 2. South Atlantic; 3. North Pacific; 
4. South Pacific; 5. North Indian; 6. South Indian; 7. South 
Australian (solar). 

The North Atlantic system is in the form of a broad band 
extending from the northeastern coast of Brazil northeasterly 
44, thence northwesterly $4 to Greenland and Baffin Bay. 
According to this the range of tide should be especially great 
off Morocco and Portugal. The cotidal hour at either end 


should be VIII, and for the angle it should be II. These 
statements agree fairly well with observation, if we keep in 
mind lemmas 4, 8,9,and 14. The tides of northern Portugal, 
Spain, and France (and therefore for Great Britain), are in- 
creased by the fact that this continental coast line in a gen- 
eral way opposes the American coast extending from New- 
foundland to Cape Farewell by way of Davis Strait, the dis- 
tance between the two coasts being about 4 A. 

The South Atlantic system bears a fanciful resemblance to 
a branching tree, the trunk very broad and 4/4 in length ex- 
tending from the Antarctic Continent to about latitude 27° 8. 
One branch extends northeasterly 424 to Baluchistan and 
India; another branch extends northwesterly 4 to the Atlan- 
tic coast of the United States; a third branch extends about 
west-northwest 4 4 to the eastern coast of Brazil. 

Three of the nodal lines are capable of some verification 
by observation; one sets out from near Guadeloupe Island, 
another passes near Ascension, another we suppose to pass 
north of Bouvet Island. For the Antarctic Continent, the 
coast of Baluchistan (save for the effect of the Indian systems), 
and Brazil, the cotidal hour should be VI. For the vicinity of 
South Africa (save for the effect of the South Indian system ), 
and for the east coast of the United States, the hour should 
be XII. These remarks are in fair accord with observation, 
bearing in mind lemmas 4, 8, 9, and 14; but no observations 
have yet been made upon the Antarctic Continent. 

The North Pacific system consists of two parts; a triangu- 
lar region between North America and Asia, and a trape- 
zoidal one extending from the southern side of the triangle 
to the coast of Chile, a distance about equal to 4. The acute 
angles of the triangle fall at Colombia and the Philippine 
Islands; the obtuse angle at Alaska. If regarded as consist- 
ing of two right triangles, the right angles may be supposed to 
fall south of the Hawaiian Islands. According to the theory 
of the oscillation of a plane right triangle whose oblique 
angles are 30° and 60°, the rise and fall at these angles 
should be three times as great as that at the right angle. 
The nodal lines divide the hypotenuse into three equal parts. 
The magnitude of the tide of the North Pacific has been 
found from observation to vary somewhat in accordance with 
this scheme. The cotidal hours for the entire system (tri- 
angles and trapezoid together) is not far from III and IX as 
indicated on thechart. Thisagrees fairly well with observation. 

The South Pacific system comprises a belt extending from 
southern Chile and Graham Land brigearen 3 and northwesterly 
a distance nearly equal to 4, thence northeasterly a distance 
nearly equal to 4 to the coast of southern and Lower Cali- 
fornia. If we add to the L-shaped figure just described the 
space inclosed between it and the American coast, we have, 
roughly speaking, a sector of acircle. The free period of a cir- 
cular sector is obtained by using for 4 about 0.90 of the radius. 
The two nodal circles have for radii 0.34 and 0.79 of the ra- 
dius of the sector. The rise and fall at the center of a circle 
should be more than thrice that at the circumference. While 
it is not probable that the sector is perfect enough to be very 
satisfactory, it seems likely that it does modify the positions 
of the nodal lines of the L-shaped figure and lengthen its 
period of oscillation; also that it helps to explain the con- 
siderable range of tide north of New Zealand. The cotidal 
hour for the extremities and angles of the L should be VI 
and this is indicated by observation. Between the two nodal 
lines (or circles), other causes aside, the hour should be XII. 
Observation seems to point to this in a general way. 

The North Indian system consists of a simple or canal-like 
area extending from the northwestern coast of Australia, a 
distance 4 to the coast of Somali and Arabia. By theory, 
the cotidal line at either end should be III, and between the 
nodal lines it should be IX. Moreover the Bay of Bengal 
being a dependent fractional area whose length lies between 
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A and 44, the cotidal hour above the nodal line should, by 
emma 8, be III. These requirements are in general accord 
with observation. 

The South Indian system consists of a simple area extend- 
ing from the south coast of Australia southwesterly 42 to 
where it is supported by the Antartic Continent; thence 
northwesterly } 4 to Mad rand South Africa. The co- 
tidal hour, at either end, should be III. Moreover the nodal 
line falling near Cape Leeuwin prevents there being any sen- 
sible semidiurnal tide at Freemantle on the western coast. 
These statements accord well with observation. It remains 
to be observed whether or not the cotidal hour where this area 
rests against the Antartic Continent is LX. 


The South Australian system consists of a simple area ex- 
tending from the Antartic Continent, a distance of about 42 
(solar) to the south coast of Australia. The solar cotidal 
hour for the north end should be VI and for the south end 
XII. Observations at Port Adelaide show that the solar wave 
is there large, and that the age of the tide is considerable as 
this theory wouldimply. But thereis need of more informa- 
tion about the tides along this coast of Australia. 

In comparing the above schemes with the results of obser- 
vation, particular attention should be paid to the cotidal lines 
shown in Berghaus’ Physikalischer Atlas (1892) and to the 
results of harmonic analyses, rather than to the older cotidal 
charts. 
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NOTES BY THE EDITOR. 


THE MEASUREMENT OF RADIANT HEAT. 


The Editor frequently receives suggestions or inquiries 
relative to methods of measuring the heat received by the 
earth from the sun. This is undoubtedly the most important 
and fundamental problem of meteorology; the solar heat is 
to the atmosphere what the fire is to the steam engine, and 
the time will come when mathematicians and physicists will 
be able to give a full account of the work done by this source 
of energy. Perhaps the first apparatus that gave any idea of 
the amount of heat received from the sun was that invented 
by Sir John Herschel and called an actinometer. This was 
improved upon by Pouillet, whose pyrheliometer has long 
been a tan iieet method of measuring solar heat. During 
recent years different forms of improved apparatus have been 
develo by Crova, Violle, Maurer, Chwolson,; and, perhaps 
best of all, by Knut Angstrém, of Upsala. In all of these it 
is clearly recognized that the intensity of radiation, namely, 
the quantity of heat received per square unit per minute of 
time, is not indicated by any of the numerous forms of ap- 
paratus in which a thermometer exposed to the sunshine be- 
comes heated to some high but stationary temperature. This 
so-called static method of measurement must be replaced by 
the so-called dynamic method in which the thermometer or 
its equivalent is exposed to the sunshine and then completely 
shaded from it alternately several times, so that we may 
measure the rate of heating under the influence of all sources 
of heat, including the sunshine, and again the rate under the 
influence of all sources except sunshine. 

As Angstrém’s apparatus is to be recommended, we submit 
the following description for the guidance of our corre- 
spondents. 


In Angstrém’s electrical compensation pyrheliometer, as 
descri by him in 1893, and again in 1899 (Wiedemann 
Annalen, vol. 67, page 633-648) we have, after continued use 
for several years, an instrument adapted to a wide range of 
work. It consists of two thin exactly similar and equivalent 
metal strips, each blackened on one side. One of these is ex- 
posedto the radiation that is to be measured, the second is 
thoroughly protected from this and other obnoxious radia- 
tions but is warmed by the passage of an electrical current. 
If the electrical current is so regulated that both metal stri 
are equally warmed, then the quantity of heat given to the 
first by radiation is equal to that produced in the second by 
the electric current; this equality in the temperatures is de- 
termined by means of thermo-electric elements attached to 
the back of each strip. If q is the ouergy of radiation per 
second, per square centimeter, expre in gram calories, 
b the breadth of the metal strip, a the power of absorption 
per unit length of the strip, on its lampblack side, r the re- 


sistance of the unit length of the strip to the electric current, 
i the intensity of the electric compensation current, then we 
have the relation b a q = ri’/ 4.18, whence we obtain the de- 
sired energy of radiation in gram calories g = ri’/4.18 b a in 
gram calories per second per square centimeter, or 7 = 60 
ri’/4.18 ba in gram calories per minute per square centimeter. 
By this method we avoid any correction for radiation, con- 
vection, or reduction, since these sources of error are assumed 
to be the same for both strips on account of their equality as 
to size and temperature. e also need to determine the con- 
stants r b and a only once; each determination of the radia- 
tion needs only one observation of the intensity of the cur- 
rent, i, in order to obtain the radiation in absolute measure. 
As r varies slightly with temperature this variation must also 
enter into the calculation. The two similar metal strips 
must, of course, be prepared with the greatest care. The 
blackening of one side of each strip gives to the edges a 
slight roughness so that an error of 0.01 mm. in the width 
can scarcely be avoided ; this introduces an uncertainty of one- 
half of one per cent in the results by the apparatus used by 
Angstrém. The thermo-electric element is at the back of the 
metal strips. In order to secure symmetry in the radiation 
from the rear surface the backs of the strips are covered with 
black varnish. The fronts are coyered with lampblack 
laid over a thin deposit of zink and platinum chloride. The 
resistance of the strips to electric currents is determined by 
the use of — capillary electrometer. The most im- 
portant and difficult constant to determine is the power of 
the lampblack side of the strip to absorb radiant heat. 
Angstrém’s investigations show: (a) That the absorptive 
wer of platinum black is only slightly increased by cover- 
ing it with lampblack, but is more uniform than lampblack 
for different wave lengths. (b) The surface that has this 
double covering has an absorptive power that is slightly se- 
lective in that it increases with the increase of wave length. 
{c) Its average absorptive power for solar radiation increases 
rom 98.3 to 98.8 per cent with the increase in the thickness 
of the layer of lampblack. (d) If we assume the absorptive 
power of such surfaces to be the same for all wave lengths 
and equal to 98.5 per cent, then the error thereby introduced 
into the determination of the intensity of the radiation would 
not exceed one-half per cent. It is best to use two different 
galvanometers for the temperature equality and for the cur- 
rent intensity, respectively. 

Laboratory experiments show that different instruments 
give results that closely, and do not change with time, 
and that those with the compensation pyrheliometer are 
accurate to within one-half of one percent. In 1895 and 1896 
Professor Angstrom determined the absolute intensity of the 
solar radiation by observations with a special light and porta- 
ble apparatus on the summit of the Peak of Teneriffe. The full 
report of this important work has not been published, but from 
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the preliminary notice it appears that his a has given 
an important addition to our knowledge of the solar radiation 
and of the atmospheric absorption at that place. This port- 
able compensation pyrheliometer, with rheostat, small galvan- 
ometer, electro-dynamometer, and Leclanche cell, packed in a 
box 16 inches high, 10 inches wide, and 5 inches deep, weighs, 
with its tripod, 15 pounds, and is so arranged that it can be 
set up for use in a very few minutes. Angstrém’s apparatus 
is equally applicable to the measurement of the radiation 
from very feeble sources of heat, such as a lamp or a warm 
block of stone or metal, and is peculiarly valuable as a means 
of determining the constants of the bolometer or thermopile. 


THE USE OF THE DIVINING ROD IN THE SEARCH FOR 
WATER. 


According to the Scientific American for April 7, 1900, a 
commission has been appointed in France to study all appa- 
ratus and methods employed by sorcerers, water seers, and 
wizards, who use the divining rod, mineral rod, exploring 
pendulums, hydroscopic compasses, and the other instruments 
which go by a host of other fanciful names. The French en- 
gineer, M. Borthier de Rolliére, is the president of the com- 
mission. He will procure divining rods of all kinds, includ- 
ing books, reviews, journals, reports of experiments, together 
with the names and addresses of the inventors of the alleged 
devices. All the facts and documents may be sent to M. de 
Rolliére, care of Cosmos, 8 Rue Frangois Premier, Paris, 
France. It is to be hoped that the findings of this commis- 
sion will, once for all, settle the question of the divining rod, 
not only for the discovery of water, but also minerals. In 
England, particularly, the water diviner plies his lucrative 
profession without legal interference, and strange to say, his 
dupes are often town authorities. The whole business is akin 
to that of the fortune teller, the spiritualist, or any other char- 
latan, and it is strange that the exponents of such systems 
are allowed to pursue their avocations undisturbed by fear of 
SS At present the victims are the only ones pun- 
ished. 


TIDES IN THE OCEAN AND THE ATMOSPHERE. 


The Editor has from time to time received requests for a 
satisfactory popular explanation of the manner in which the 
attractions of the sun and moon produce tides in the ocean, 
and why it is that similar gravitational tides in the earth’s 
atmosphere are not observed. Such an explanation has been 
in cme renee for several years, undergoing the emendations 
of critics who are familiar with the subject, and will, we 
hope, when published, satisfy the desires of our corre- 
spondents. 

Of late years special attention has been given by eminent 
meteorologists and physicists to the proper explanation of 
the periodic variations in atmospheric or barometric pres- 
sure, known as the diurnal, simidiurnal, and terdiurnal 
periods. It seems to be agreed that these do not owe their 
origin to any action of solar or lunar gravitation, but that 
they may be the result of solar heat which expands the 
lower atmosphere and maintains a so-called diurnal wave of 
temperature in the atmosphere which gives rise to a wave of 
elastic varrees Such a pressure wave would run around 
the earth in twelve hours, if the average temperature of the 
air were —5° C., whereas the temperature wave goes round 
once in twenty-four hours. Therefore, a stationary free pres- 
sure wave would be maintained by the forced temperature 
wave and produce both diurnal and semidurnal barometric 
oscillations. If the temperature of the atmosphere were 
higher than at present the rate of wave progress, for the free 


wave, would be less than now, and there might be a tempera- 
ture at which the diurnal and semidiurnal oscillations would 
be much greater than at present. 

When we study the geographical distribution of the ba- 
rometric oscillations we find them varying with latitude and 
longitude, and especially with the continental or oceanic 
position of thestations. This is plausibly due to the fact that 
wave progress varies with temperature and pressure, but 
especially with the depth of the oscillating liquid. In this 
respect there may be much analogy between the motions of 
limited portions of the atmosphere and limited portions of 
the ocean. On a preceding page we publish a memoir by 
Mr. Rollin A. Harris, of the Tidal Division of the United 
States Coast and Geodetic Survey, in which he shows how 
local oscillations of restricted portions of the ocean, similar 
to the seiches of the Swiss lakes, can affect the general 
oceanic tidal wave and produce the actual tides that are of 
importance to navigators, while the principal tide in mid- 
ocean is comparatively small. The memoir of Mr. Harris is 
worthy of consideration by those engaged in studying peri- 
odic barometric oscillations. 


SOLAR SPOTS AND TERRESTRIAL PHENOMENA. 


According to an article by Dr. J. Halm, published in Na- 
ture March 8, 1900, it may be possible that the sun spots are 
an index tothe existence of what may be called cosmic forces 
that have to do, not only with the magnetic storms and the 
aurora on the earth, but with minute disturbances in the an- 
nual motion of the earth around the sun. As is well known 
the solar spots had a minimum near the middle of the eight- 
eenth century. Since that time the eleven-year periods have 
been well marked, but the intervals of minima and maxima 
have varied considerably ; there was a high maximum in 1783, 
a low minimum in 1816, a high maximum in 1838, a moder- 
ate minimum in 1861, a small maximum, 1873, and a low 
minimum in 1888. By comparing the irregular changes in 
the obliquity of the earth’s orbit with the curve of sun spots 
Dr. Halm finds three maxima and minima, viz, those of i780, 
1815, and 1840, and perhaps other smaller ones, clearly recog- 
nizable in both curves, and he states that after taking account 
of this new disturbing force, due to solar spot activity, the 
observed values of the mean obliquity are brought into entire 
agreement with the deductions of planetary theory based on 
Newton’s law of gravitation. He adds that exactly the same 
peculiarities appear in the variations of all the other elements 
of the motion of the earth; they all show well-marked pe- 
riodic fluctuations closely agreeing with those of the great 
spot period. This connection suggests to him that this solar 
force, which thus seems to modify the law of universal gravi- 
tation and the action of the sun upon the ellipsoidal excess 
of the earth’s mass, may also affect the latitudes of places on 
the earth, that is to say, the position of the earth’s axis within 
the earth. The recent investigations of Chandler into the 
variations of latitude when compared by Dr. Halm with the 
sun spot curve show that— 

The radius of the circle described by the pole of instantaneous rota- 
tion is greatest at times of sun spot minima and smallest at times of 
maxima. This correspondence holds true for the whole interval of 
sixty years now covered by Dr. Chandler’s investigations * * * 
the latitude phenomena lagged behind the spot curve by about 1.5 years. 
* * * Sir Norman Lockyer discovered that a similar lag can be 
traced in the curves representing the changes in the lines widened in 
sun spot spectra during a spot cycle; the maxima and minima of the 


spectroscopic curves, so far as the observations show a perf 
synchronism with those of the curve of latitude vaviatiogs 


Dr. Halm says: 


We are, it seems to me, peg: Dageenen segs in assuming the force act- 
ing in such a peculiar way on the motion of the terrestrial pole to be 
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identical with that which exerts its influence on the secular variations. 
As regards the nature and origin of this force, there is a wide field for 


speculation. 


The Editor is not yet prepared to recognize the force of the 
demonstrations that have been adduced by Dr. Halm. Co- 
incidences between sun spot frequency and various other 
phenomena have been made the basis of innumerable memoirs 
and have led to a host of most suggestive hypotheses as to 
the connections that must, or at least may, exist between 
most diverse phenomena within the solar system. As we 
know nothing about the nature of the force of gravitation it 
is perfectly proper for us in our ignorance to acknowledge 
that itis a plausible hypothesis that gravitation may be 
affected by the same cause that produces the sun spots and 
may vary simultaneously with them. But in order to give 
this hypothesis a satisfactory basis, we need either better 
astronomical work or a profounder insight into the interac- 
tion of the physical ether and the ordinary molecules of 
matter. We need to know something more as to what sun 
spots are and what causes them or what is that physical con- 
nection between the sun and the earth by virtue of which we 
receive not only light and heat, but chemical and electrical 
influence. After many centuries philosophers discovered 
how the ocean tides are caused by the solar and lunar gravi- 
tation. Clerk Maxwell made the profound suggestion that 
electrical and magnetic phenomena might be traced back to 
the so-called viscous tides and strains within the earth’s 
crust; recent electricians seem to have shown that the elec- 
trified condition of the upper air is due to the chemical action 
of the solar radiation. There is reason to expect further 
progress in this direction and it will be proper for us to pub- 
lish in the next Montuty Weatner Review the views ad- 
vocated by Prof. Ernest W. Brown as tothe nature of the 
sun spots and the plausibility of further connections between 
the sun and the earth. 


THE STORMS OF MAROH, 1888 AND 1900. 


The newspapers of New England contain many comparisons 
between the blizzards of 1888 and 1900, the general conclusion 
being that the famous storm of the former year still holds its 
own as the severest of the century. The snowfall varied from 
2 to 4 feet in depth during the first two days of the current 
March; the wind was severe; ordinary roads were entirely 
blocked, owing to the quantity of snow already on the ground ; 
the railroad service was severely disorganized, but telegraph 
and itclephone service was not affected to so great an extent. 


The Muntpelier papers say : 


It takes something more than 3 feet of snow to stagger the managers 
of the Montpelier and Wells River Railroad, which is one of the hardest 
in the State to keepopen.” * * * “The great blizzard of 1888 began 
in Vermont on Monday morning, March 12, and it continued snowing 
heavily until Thursday night, while the wind piled it up into immense 
drifts. There was no communication, even by wire, with New York and 
Boston for two days and a half, and no trains or mails reached Burling- 
ton, Vt., between Monday morning and Wednesday evening. 


The storm of March 1, 1900, throughout New England and 
New York was, in general, slightly inferior to that of 1888. 
In some cases, however, as in Rochester, the snowfall was de- 
cidedly the largest on record. The Rochester Democrat and 
Chronicle says: 


The longest drawn out snowstorm on record for this city was that of 
January, 1889, when it snowed from the 2d to the 4th of January, but 
only a small quantity of snow fell. The average snowfall for February 
is 17 inches; the greatest for one is 90 inches; and thus Rochester in 
two days got a third as much as the record for the season. But there 
was on the ground in 1893 29 inches of snow, some 2 or 3 inches more 
thanthereisnow. During the winter of 1847-8 there was on the ground, 
itis said, 35 inches of snow about 100 miles southeast of Rochester. Buf- 


falo at one time had 9 feet of snow—the fall for the month. This was 
in 1879. Arches were constructed of the snow, and people walked under 
them in the street. 

Buffalo and Toledo report that the snowfall was not so 
heavy as in the storm of 1894, but that the drifts were worse 
than on that occasion. 

At Portland, Me., the maximum easterly wind is said to have 
occurred about 10:30 to 11:30, March 1, at which time the water 
in the harbor had risen to a point unequaled in recent years. 
At this time also vivid flashes of lightning were » manly In 
general the storm of wind and high water on the coast of Maine 
was the severest for twenty-five years past. At St.John,N.B., 
it is called the severest since “the Saxby gale.” 

From Ohio westward the storm was, in general, the most 
severe that had been experienced during the past fifteen 
years. 


FROST PROTECTION BY HOT WATER. 


According to the Citrograph, published at Redlands, Cal., 
Mr. E. A. Meacham, of Riverside, has been experimenting on 
a method of protection against frost by the use of hot water. 
The plan is to heat water and spread it over the orchard in 
the usual way of irrigation. The water is heated in a large 
boiler under which is burning an oil jet. The water is dis- 
tributed in furrows between the trees of the orchard to be 
SS Water, which stood at a temperature of 60°, was 

eated in a short time to 94° F. Thecooling of the water, 
after it had flowed in the furrows, wascarefully measured ; it 
was found to have a temperature of 58° at a distance of 20 
rods from the boiler, and of 52° at 40 rods distance. While 
the heated water was flowing a decided amount of vapor rose 
from it and from the land that was wetted and warmed by it. 
Mr. Meacham’s plant cost about $200, and the cost of oper- 
ating it is about 60cents per hour. The observations of tem- 
perature were made by Mr. A. G. McAdie, Forecast Official, 
who has made a full report on the matter which will be pub- 
lished in Weather Bureau Bulletin No. 29. The plant con- 
sisted of a 12-horsepower horizontal boiler and a secondary 
6-horsepower boiler, which is used to generate the steam that 
is mixed with the burning oil so as to consume it entirely with- 
out smoke. The temperature of the air was about 34°, and 
the temperature of the unheated water in the open fields 
about 41°. 


THE TOTAL ECLIPSE OF THE SUN MAY 28, 1900. 


In the Montuty Weatuer Review for September, 1899, 
will be found an article by Prof. F. H. Bigelow and a chart 
showing the path of totality as it passes from New Orleans, 
La., to Norfolk, Va. In addition to the many astronomérs 
who will attend to observations that interest the astronomical 
world, there will, it is hoped, be some physicists and meteor- 
ologists who will look after the important matters that relate 
to the earth’s atmosphere. Having been requested to state 
what observations are of special interest to meteorology, the 
Editor would suggest the following: 

1. The solar corona consists of a bright interior portion 
which undoubtedly represents the sun’s atmosphere and will 
be carefully studied by the astronomers. Outside of this are 
to be seen streamers of great delicacy and sometimes bright 
isolated spots. The general belief is that these relate to the 
space outside of the sun and not to the earth’s atmosphere, 
but there is still a possibility that some of these may be due 
to the reflection of sunlight from particles of vapor or crystals 
of ice floating in the earth’s atmosphere. Any observations 
that will elucidate the character of the outer corona will 
interest meteorology. The corona may be sketched by some 
as seen by the naked eye; by others it may be photographed 
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with an ordinary camera and sensitive plates; by others the 
character of the light may be studied by the use of the polari- 
scope or its brightness by the photometer, or its color by 
some form of colorimeter. In rare cases, it may be that the 
air will be still enough to allow crystals of ice, or snow, to 
arrange themselves systematically as they descend toward the 
earth, in which case delicate coronal streamers will assume 
symmetrical positions about the sun, very much as in the 
ordinary halos. 

2. The amount of heat received from the sun per minute is 
measured by some form of pyrheliometer of which the best 
are those devised by Pouillet, Langley, Crova, Violle, Chwol- 
son and Angstrém. When such observations are made fre- 
quently from sunrise to sunset on any clear day we obtain the 
coefficient of absorption for the earth’s atmosphere and, also, 
the amount of heat received at the outer surface of the atmos- 
phere, which is, of course, much larger than that received at 
the ground. But the heat absorbed by the atmosphere, with 
its dust and moisture, must also be radiated in all directions, 
so that the earth’s surface receives both the direct radiation 
of the sun -and the diffuse radiation from the atmosphere, 
which latter is a very important item when the whole hemis- 
phere of sky is considered. Now, during the few minutes of 
totality, when the direct rays are cut off, we have an oppor- 
tunity of measuring the sum total of the atmospheric radia- 
tion and, thus, determining a point that is very important for 
climatology and agriculture. The same measurement enables 
us also to calculate the average temperature of the atmosphere 
during the total eclipse and thus obtain some idea of the 
thermal disturbance that pervades the atmosphere at that 
time. The fact that on many occasions, in a very moist air, 
the reduction of temperature is sufficient to allow the forma- 
tion of fog or haze or cirrus clouds shows that this thermal 
disturbance is by no means unimportant. 

8. The regular meteorological observations of temperature, 
cloudiness, and wind generally show a slight change asa solar 
eclipse advances toward totality. Observations of the ba- 
rometer do not show any influence. In general these meteoro- 
logical observations have not yet been utilized to elucidate 
any important point, still it is well to make hourly observa- 
tions during the whole day, and 10-minute records during 
the eclipse, and minute records during the totality, if it 
seems likely that the records will be utilized for future study. 
Of course, the barometers and thermometers must be of ex- 
treme delicacy in order to catch the fleeting eclipse effect. 

4. It is well known that the blue skylight has a peculiarity 
called polarization that does not belong to the sunlight it- 
self. This polarization is supposed to be the result of the 
process of reflection by which the blue skylight is formed. 
Perhaps it is more proper to say that the sky would be per- 
fectly black and the stars would be visible by day as well as 
by night, were it not for the fact that a minute percentage 


of sunlight is reflected to us from every atom of dust and} j 


vapor and every molecule of gas in the atmosphere. The 
smallest or finest particles send us the blue light, while the 
largest send us white light, and intermediate sizes may send 
us each color of the spectrum, respectively. The blue light 
from points in the sky at right angles to the sunlight is 
almost perfectly polarized, but being mixed with other light 
from larger particles the resulting mixture is neither per- 
fectly blue nor perfectly polarized. The percentage of polar- 
ized light indicates, approximately, the quantity of small 
particles, or haze, that exist in the line of sight. The obser- 
vations of polarization of skylight should undoubtedly form 
a prominent partof the work of every well equipped meteoro- 
logical observatory, and they may, eventually, be found to be 
of sufficient practical importance to demand attention at 
every regular Weather Bureau station. During an eclipse of 
the sun we have an opportunity of examining whether the 
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reentage of polarization varies with the varying total light 
rom the sun. There is no known reason why it should be 
so, but if it is found to be the case, then, certainly we must 
be stimulated to further investigations. 

5. During totality observers have frequently noticed, when 
looking at a uniform surface of wall or ground, that little 
shadows appear to flicker or move rapidly over the surface. 
Sometimes these are described as shadow bands, at other 
times they are bright and dark spots of lenticular shape 
moving in parallel lines, and with the speed of from 5 to 20 
feet per second. Some excellent suggestions as to the obser- 
vation of these shadow bands have been made by Prof. R. W. 
Wood of the Physical Laboratory of the University of Madi- 
son, Wis.,and we copy the following from Science of April 27. 


They can be observed to the best advantage by laying a large piece 
of white cloth on the ground. * * * They move quite slowly fors 
the minute before and after totality. * * * They move in one 
direction before the eclipse and in the opposite directionafter. * * * 
The only half-way plausible explanation that I have ever heard offered 
for the shadow bands is that they may be due to strie in our atmos- 
phere. This would bring them under the head of the scintillation 
phenomena, treated of somewhat extensively in advanced works on 
optics, but I am unable to see how any such regular and symmetrical 
distribution of light and shade can result in this way. That the dis- 
tance between the bands varies on different occasions lends some plau- 
sibility to this explanation, but it is not impossible that the width of 
the bands is a function of the location of the point of observation, 
that is to say, of its distance from the center of the eclipse track. 
This can only be determined by numerous and extensive observations 
covering a wide tract of country, and it is to secure as many data as 
possible on this subject that I desire to secure the cooperation of all 
who are interested in the subject. Observations just outside of, and 
just within the track of totality will be of especial interest. The ob- 
servations can be made without any apparatus, and as the bands are 
not visible during totality their observation will not inconvenience 
any who are more interested in thes lar than in the scientific 
side. At the end of this article I shall outline, as clearly as possible, 
7 how the observations should be made and what data recorded. 
t has occurred to me that the stroboscopic disc may be of use in de- 

termining the cause of the bands. If a source of light produces in any 
way moving bands of light and shade, it is obvious thatif the eye be 
directed toward the source it will receive more light from the source 
while a bright band sweeps across it, than — the transit of a dark 
band. If the alterations are not too rapid a fluctuation in the bril- 
liancy of the source should be observed. 

As a matter of fact, citing a special case, the bands are about 3 inches 
wide, and move with a velocity of about 10 feet per second. This 
means that 40 bands cross the eye every second, too meer to cause any 
flickering effect. By means of a stroboscopic disc, which is merely a 
circle of cardboard with equidistant radial slits arranged to be rotated 
at varying speeds, it is possible to keep the eye in a dark or light band 
as long as we choose. 

Suppose we are looking at the source of light through the slits of the 
revolving disc, and suppose that the speed of rotation is such that the 
slits cross the _ at the same rate that the dark and light bands do. 
This is practically keeping the eye continually in a dark or light band. 
If the rotation is a little faster or a little slower, the slits will alter- 
nately get into, and out of step with the bands, and the eye will be in 
a bright band one moment and in a dark one the next. In this way 
we may make the speed of the fluctuations as slow as we please, and 
if we look at the sun’s crescent through such a device we may possibly 
detect a mw mee ba whatever part of the source of light is operative 
in —— the bands. The dise should be about a foot in diameter 
with about 8 slits in it, distributed uniformly. I should advise that 3 
or 4 concentric rings of slits of different width be made, the eye bein 
moved from one to another. In this way the apparent brilliancy o 
the sun can be varied at will, which would increase the chances of de- 
tecting the flickering if it existed. The location of the flickering is to 
be carefully noted, thatis, whether it is of a portion, or the whole of 
the crescent, or whether it isin the air close to the edge of the sun’s 
limb. The disc can be rotated by hand by means of a whirling table, 
to be found in every bp eee laboratory. This simple arrangement 
will, I think, be found more satisfactory than a more complicated ro- 
tator, as the speed is more immediately under one’s control. 

lam planning to use such an arrangement myself, and hope that 
some of the other ecli goes can arrange for the simple experi- 
mentalso. The speed and width of the bands could also be deter- 
mined by means of the stroboscope. If we receive the bands on a 
white cloth on which a scale is marked, and view them through the 
revolving disc, by carefully adjusting the speed of rotation, it is obvi- 
ous that the bands can be made to appear stationary. Their width 
can then be accurately determined by counting the number in a given 
distance, and the speed with which they move calculated, if the speed 
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of the dise at the moment is recorded. In this way any change in 
width could be measured. 

While these observations can only be made by persons who have had 
some training in work of this nature, valuable data may be secured by 
any who are fortunate enough to live within the eclipse belt. I desire 
to secure, if ible, a complete record of the appearance of the bands 
over the entire country, together with statements regarding the direc- 
tion of the wind, condition of the air, etc. The bands can be best ob- 
served by spreading a sheet or other large white cloth on the ground. 
As soon as the moving shadows appear, which will probably be about 
a minute before totality, lay a lath on the sheet parallel to the shadows, 
with as great accuracy as possible. Then try to estimate the width of 
the bands and the velocity with which they are moving, also the direc- 
tion in which they are going, that is whether from east to west or west 
to east. The width of the bands can be best determined, I imagine (1 
have never seen them), by estimating the width of a group, say five or 
six, or as wide a bunch as the eye can grasp and follow, with certainty 
as to the number of dark bandsinit. A scale for reference, preferably 
a white board with feet and half-feet marked with strong black lines, 
will be of assistance. It should be laid perpendicular to the shadows, 
that is at right angles to the lath. The speed can be estimated by try- 
ing to keep up with the moving sbadows, and may be recorded as slow 
walk, fast walk, slow run, etc. Those who are accustomed to counting 
quarter seconds, can probably make a fair estimate of the speed by 
noting the time of transit of a band across the sheet. The shadows 
will d ap ted at the moment of totality, but will reappear again as 
soon as the sun’s edge emerges from behind the moon. A second lath 
should be laid on the sheet, parallel to the bands unless their direction 
is the same, and the same observations repeated, noting whether the 
direction of motion is reversed. After the eclipse is over, determine 
the direction of the two laths as accurately as possible with the com- 
pass, and measure the angle between them. Note the direction of the 
wind before and after the eclipse, and record the general atmospheric 
conditions. 


Tabulate the data as follows: 
BEFORE TOTALITY. 


1.—Direction of the bands. 

2.—Width of bands. (Give all data, that is number of dark bands 
in given width of the system.) 

3.—Estimated speed. State hew estimated. 

4.—Direction of motion. Whether from east to west, or west to east. 

5.—General appearance. Whether sharp or lazy, whether contrast 
between light and shadow is considerable. If possible estimate rela- 
tive intensity of illumination in dark and light areas. 

6.—Direction of wind. Temperature and general atmospheric con- 


ditions. 
AFTER TOTALITY. 


Repetition of the above. 

Actual angle between the laths. 

General remarks and location of point of observation. 

— should be sent to Prof. R. W. Wood, Physical Laboratory of 
the University of Wisconsin, Madison, Wis. 


STATIONS OF THE MEXICAN TELEGRAPH COMPANY. 


In the March number of the Texas Climate and Crop Bul- 
letin, Mr. 1. M. Cline, Local Forecast Official and Section 
Director, publishes the monthly summaries for the three 
regular stations of the Mexican Telegraph Company, viz, 
Coatzacoalcos, Tampico, and Vera Cruz. The apparatus at 
these stations has been carefully established by Dr. Cline. 
The stations are maintained entirely at the expense of the 
telegraph company, and as they are quite independent of the 
official Mexican system conducted by the superintendent of 
the state telegraphs, it is proper that the records should be 
published by the Weather Bureau. Observations are daily 
sent by cable from these three stations to Galveston, and 
therefore, oe in the regular daily bulletins and charts 
published at Washington and elsewhere. These accurate ob- 
servations, so far south on the Gulf coast, combined with 
those at Merida, give us a very comprehensive view of atmos- 

heric conditions over the Gulf of Mexice when northers or 

urricanes b ayo and the Weather Bureau is greatly in- 
debted to the Mexican Telegraph Company for its hearty 
cooperation in this matter. 


INFLUENCE OF THE WIND AND OF RYTHMIC GUSTS 
ON THE LEVEL OF LAKE ERIE. 


In the Monraty WeartHer Review for April, 1898, page 
164, the Editor has calculated the outflow of the Great Lakes 
into the St. Lawrence River, and has shown the need of fur- 
ther data relative to the rainfall and evaporation. Similar 
calculations, as revised in the light of the most recent data, 
have lately been published by the United States Board of 
Engineers on Deep Waterways in its preliminary report on 
the regulation of the level of Lake Erie (House Doc. No. 
200, ifty-sixth Congress, first session). In the course of 
this report it is shown that a serious source of irregularity 
affecting the navigation of the lakes is the great variation of 
level at the outlet and inlet of each lake due to the influence 
of the wind. On this point the report says: 


From the head of Lake Erie to the islands (about 30 miles) the depth 
of water is only about 35 feet, and through the channels between the 
islands the depth is from 25 to 35 feet. 

Heavy westerly winds force the water through these passages into 
the main a of the lake, causing a lowering of the water level at the 
head of the lake and a corresponding rise at Buffalo, N. Y. The amount 
of this change of level depends = the stage of the lake, the velocity 
and direction of the wind, and the duration of the storm, and in ex- 
treme cases, with wind velocity of 60 to 80 miles lasting for several 
hours, the change of level reaches 6 to 7 feet at each end of the lake. 

The change of level at Cleveland, Ohio, is generally less than one 
foot, showing that the wind effect is mostly at the two ends of the lake, 
and is due to the depth of water being sosmall that return currents are 
not generated sufficiently to equalize the effect of wind on the surface, 
until considerable difference in level is produced. The deeper the 
water the less will be the head monenaete to tye any given volume 
of flow in return current, and it is probable that the elevation to which 
the water will be raised by wind of any given velocity and duration 
will be approximately the same, whether the lake be at extreme low 
or medium high stage when the storm occurs. Storms of sufficient 
force to change the water level 3 feet or more at the head of the lake 
are very infrequent, and can only be provided for by — the depth 
of channels at the head and foot of the lake that amount deeper than 
through other portions of the waterway system. 

The length of time which these changes would be in excess of 1 
foot is so small that, with the level of the lake regulated above mean 
stage, the detention from this cause would not seriously delay com- 
merce. 

In this connection the student should consider the influ- 
ence upon the water level of changes in atmospheric pressure. 
If the barometer should be higher at one end of the lake than 
at the other by one-tenth of an inch, and should continue so 
for a sufficient length of time, it would cause a difference in 
level of over one inch of water. Barometric differences of 
several tenths frequently occur. An interesting article upon 
this subject, by Prof. A. J. Henry, will be found in the 
Montaiy WeatuHeR Review for July, 1899, page 305. 


An important cause for the occurrence of differences of 
level at the two ends of a lake consists, not so much in the 
temporary differences of barometric pressure or in the tem- 
porary influences of gusts of wind, as in the regularity with 
which these temporary pressures and gusts act upon the water. 
There is always a natural period which is called the free 
oscillation of a water surface. By experiment in a basin or 
tub, we may easily find what depth of water allows of a ryth- 
mic oscillation from side to side throughout the whole mass 
of water. For this depth the water rises on one side of the 
tub while it is falling on the other side. If we depress the 
water on one side by blowing upon it, or by pushing it, or by 
tipping the basin, and do this systematically while the water 
is itself falling on that side, but do not do it when the water 
is rising, we quickly observe that we have so timed our arti- 
ficial impulses as to force the waves to grow larger and larger. 
This is also the principle elaborated by Dr. R. A. Harris in 
connection with the local tides of the ocean, and, indeed, of 
the Great Lakesalso. The influences that come from the sun 
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and moon may be so timed as to bring about great tides in 
certain parts of the ocean but none in other parts. The ba- 
rometric waves, shown in Professor Henry’s barograms in the 
Review for July, 1899, seem to have been so timed as to pro- 
duce and maintain unusual disturbances for a few hours in 
the surface of the water at Marquette, Mich. Tide gages both 
on the ocean shores and on the lakes, always show many ryth- 
mic oscillations depending on the many possible rates of 
oscillation of the water immediately surrounding the gage 
and the deep water off shore. It is generally difficult to trace 
these disturbances back to their ultimate origin. Sometimes 
a far distant earthquake shock starts a long slow wave that 
crosses the ocean and produces a regular series of gentle 
oscillations at the mouth of a harbor to which the tide gage 
within the harbor responds as best it can; at other times suc- 
cessive gusts of wind from some special direction are so timed 
as to set the waters of the harbor itself into rythmic motion. 
Any source of disturbance, no matter how slight, provided 
only that it come at the proper intervals, may set the ocean, 
the atmosphere, or the earth itself, into responsive oscilla- 
tions. 

Illustrations of the power of systematic well-timed im- 
pulses are familiar to every one who watches the mechanical 
operations going on about us. When half a dozen men wish 
to pull over a great tree, the rope is tied half way up; they 
set the tree into oscillation; they pull when the tree is com- 
ing toward them and cease pulling when it flies back, until 
finally a few oscillations of rapidly increasing extent bring 
the monarch low. A few men keeping step as they tramp 
across a bridge may soon set up dangerous oscillations until 
the iron rods and beams begin to snap. Two pendulum clocks 
standing beside each other on a shelf will often so influence 
each other, through the oscillations that are communicated 
to the supports, that the pendulums are forced to vibrate in 
unison. Musical instruments offer many illustrations of 
resonance due to well-timed rythmic vibrations. 


LONG BALLOON VOYAGES. 


It is well known that efforts to obtain continuous records | P 


at great altitudes for several days, in order to determine the 
diurnal variations of temperature, pressure, and wind, are 
great desiderata in meteorology, but are difficult to attain, 
because neither balloon nor kite can be kept at a uniform alti- 
tude for so long a period. The kite has, indeed, been kept in 
mid-air for two days, but its altitude varies to an important 
extent during that interval. The captive balloon can be held 
at a low altitude if the wind is not too strong; for high alti- 
tudes we must rely upon the free balloon manned by intelli- 
gent aeronauts, who shall so adjust the buoyant gas and the 
sand ballast as to maintain a fairly uniform altitude. The 
problem of a journey of several days’ duration, at a uniform 
altitude, has been discussed with much care by Prof. S. A. 
King, the well-known aeronaut of Philadelphia, Pa., who has 
always maintained that it should be perfectly feasible for him 
to journey safely from America to Europe. Of course the ex- 
pense of preparation has hitherto hindered him from making 
the attempt. We see by a recent dispatch from Berlin that 
the German aeronauts are arranging for an experimental trip 
of this kind about the middle of June. The main object will 
be to ascertain how long a balloon can be kept in mid-air, in 
spite of changes of temperature by day and night, which neces- 
sitate the ultimate loss of gas and ballast until, finally, the 
balloon must come to the earth. It is said that the present 
experimental balloon will contain 300,000 cubic feet of gas 
and the car will accommodate five persons, provisioned for 
ten days. These are about the same arrangements that were 
made for the famous ascension at Minneapolis, Minn., Sep- 


tember 12, 1881, when Professor Upton accompanied Professor 
King, with every convenience fora long voyage. Professor U p- 
ton’s account of this trip is given in the Annual Report of the 
Chief Signal Officer for 1882, pages 862-880. Unfortunately, 
the actual time of ascent was controlled by the authorities of 
a State fair, who had defrayed all the expenses, and although 
the balloon remained full of gas from September 12 to Septem- 
ber 15, yet no extended journey wasaccomplished. Subsequent 
journeys with other balloons have been made by Professor 
King, with accompanying observers, but we believe the longest 
time that a balloon has been kept in the air during an actual 
journey in this country was about fourteen hours, in the 
aeronautic voyage of Mr. Wise from Buffalo toward New 
York, N. Y. 


WIRELESS TELEGRAPHY. 


A paragraph is being circulated in the press to the effect that 
the Weather Bureau is utilizing the piano wire that is used 
as kite strings in developing a new method of wireless teleg- 
raphy. This ingenious invention of the daily press has been 
seriously criticized by other newspapers, and it is perhaps 
worth while to say that the Weather Bureau has as yet done 
nothing of the kind. Our experience in the use of piano wire 
for kite string has, indeed, served to show that currents of 
atmospheric electricity are generally flowing along the wire . 
with sufficient force to prevent its use for wireless teleg- 
raphy. In fact, there are so many obstacles to be over- 
come in the use of the ordinary Marconi system that it is 
hardly proper to speak of what has been done with other sys- 
tems until the prospect of thoroughly useful practical results 
has become a certainty rather than a speculation. Mean- 
time, however, it must be evident to all that the country ex- 
pects the Weather Bureau to perfect some method of easy 
communication with vessels at sea, if in sm way practicable, 
in order to warn them of storms and save life and property. 
We understand that some German steamers are already 
systematically using the Marconi system to announce their 
arrival and departure, but it may be easily seen that the 
great desideratum is a system of wireless telegraphy so sim- 
le that it shall commend itself to the use of all nations 
(like the Morse system of telegraphy and the Bell telephone), 
so that the same system may be used by all vessels that ap- 
proach our shores. 


STORMS OF SLEET. 


We have before referred to the fact that owing to the great 
destructiveness of sleet in breaking down branches of trees 
and tender vegetation, telegraph wires, and even roofs of large 
buildings, it is desirable that there should be a special! study 
of the sleet storms, their statistics, causes, and destructibility. 
In this connection we call attention to a short article by 
Hermann von Schrenk on the severe sleet storm of February 
27, published in the Transactions of the Academy of Science 
at St. Louis, Vol. X, No.5. Mr. von Schrenk gives some 
estimates and measurements of the amount of ice accumu- 
lating upon trees and other objects. Thus, in a storm of 
February, 1882, a cedar tree ten feet high, with its spreading 
branches, carried 400 pounds of ice. Ina German storm a 
spruce tree three and a half feet high carried 165 pounds. 
In a French storm of 1879, described by Jamin, it is stated 
that a branch weighing 13 grams carried a load of 360 grams 
of ice. As to the storm of February 27, von Schrenk weighed 
about 200 branches of a variety of trees to determine what 
weights of ice the trees were able to withstand. The ratio of 
the weight of the smaller twigs to the ice incrusting them 
averaged about 15, but varied from 6 to 35. No estimate is 
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given by the author as to the total weight carried by any one 
tree or shrub, but he calls attention to the fact that the twigs 
on the outside of the tree had more ice to bear than those on 
the inside, and that the smaller, by resting against each other 
and the larger ones, caused the whole mass of ice inclosing a 
tree to freeze together as a unit, so that one branch could not 
be moved without moving the rest. 

The varieties of trees that were most easily injured were 
the soft maples, the arbor vites, pines, honey locusts, oaks, 
ash, peach, and apple; those least injured were the cypress, 
the gingko, and the horn beam. 

The effect of the strong wind upon a tree is, in general, not 
so great as that of the sleet. The weight of the latter is a 
steady downward pressure while the wind acts in temporary 

usts and more nearly horizontally. When the wind comes 
in violent gusts, blowing from above downward, it may be as 
destructive as sleet. 

If a voluntary observer could arrange to catch all the sleet 
that he can shake down from a heavily laden tree, and add 
a small percentage for that which melts and is lost to his 
measurement, he could easily give us some interesting data 
with regard to the total weight of sleet carried by trees of 
different heights, ages, and species. 


THE COLD WAVES OF JANUARY AND FEBRUARY, 1864. 


Mr.J. Nelson Trask, of New Salem, Franklin County, Mass., 
in response to the Editor’s note in the January Review, page 17, 
writes as follows with reference to the cold wave referred to by 
Mr. R. M. Harding: 


I wason the west shore of Port Royal Island, 8.C., where the sharpest 
turn of temperature began on the afternoon of Friday, January 1, 1864. 
I had no thermometer, but here are the facts from my record : 

New yearcame in with asweeping north wester, which drove the recent 
warm storm and thunder showers out tosea. (That is the way we used 
to say it.) The day, Friday, was very windy. Saturday morning ice 
three-fourths of an inch thick in a rain barrel 18 feet above the ground. 
No thawing through the day. Sunday morning, wee 3, ice 1¢ inch 
thick. During the day the freeze let up; thawed considerably. 

February 18 brought another turn; cold with a northeasterly wind; 
a little fine snow at evening; night cold. 

February 19.—Cold, with north wind. 

February 20.—Morning calm ; cold enough to freeze over the pool 
northeast of the stable and make ice half an inch thick in the water 
barrel; later, wind sprang up from the northeast, veering to northwest 
and west; milder at evening; flowers laid out for their own funerals; 
orange leaves made to wilt. 

February 21.—Frost, but the temperature evidently much higher 
than yesterday morning. The frost of the 20th seems to have blasted 
all the orange trees on this, Woodward, place. The live oaks, though 
by no means killed, are much denuded; the magnolias are as green 
as ever, so the bays, but the myrtles are losing most of their leaves; 
oleanders have felt the cold severely, some apparently killed; rose- 
buds that would have opened within a week were killed; narcissus, 
daffodil, jonquil fell flat upon the ground. The orange and oleander 
trees were not killed to the nd, but the limbs were withered down 
about an arm’s on. ry no fruit and no posopeye next summer from 
these trees. Creeping blackberries fruited wonderfully. 


A BLACK RIVER THAW. 


In the northern portion of the State of New York, the 
Adirondack region, which is famous for its heavy snowfall, 
is also subject to corresponding severe floods due to the melt- 
ing snow. The Black River which empties into Lake Ontario 
at Sacketts Harbor, drains the southwestern quarter of the 
Adirondack region and the intermediate country to the shore 
of Lake Ontario, a region that is particularly subject to long 
snowstorms followed by warm rains. As the thaw and the 
high water are the almost inevitable consequences of a long 
oe the latter is humorously called the “ Black River 

aw. 


SUDDEN DISAPPEARANCE OF ICE IN THE LAKES. 


It is often remarked that ice disappears from the Great 
Lakes most suddenly and unex ly. At night-time a 
vessel may be surrounded in all directions, but by the next 
morning the ice is all gone without the assistance of any per- 
ceptible current. It is a, said that the ice gets honey- 
combed and rotten and sinks; but ice being much lighter 
than water will not sink. The temperature of melting ice is 
82° F., while the temperature of the water a little way below 
the ice is much higher. There is, therefore, a vertical inter- 
changing circulation, the warmer water from below rises and 
melts the under surface of the ice; the melted ice, having a 
temperature of 32° F., sinks, but the ice itself does not. 
When the ice is observed to become honeycombed, it means 
that the lower warmer water is rising and melting it. A 
similar effect is, of course, produced by warm rain water. To 
a certain extent strong, dry winds, by evaporating the surface 
of the ice, cause it to disappear; if the winds are warm 
the ice becomes honeycombed and soft, but if the winds are 
very cold the ice remains firm and hard until it has dis- 
appeared. Under the influence of cold northwest winds the 
surface of the ice remains clear, clean, hard, and cold, so that 
the blocks and fields maintain their blue color, whereas honey- 
combed ice is whitish. 


BENEFITS AND INJURIES DUE TO STORMS. 


We hope that some one will have the patience to make out 
a balance sheet showing the good and evil done by storms 
throughout the whole United States. We notice that one of 
the severest storms, most disastrous in the Eastern States, is 
said to have been of untold benefit to the ranges of New Mexico 
and Colorado. The large amount of snow that falls in the 
mountains may avert a water famine during the coming sum- 
mer. Again, we often notice that the winds which bring heavy 
rains to the Pacific coast bring droughts to the interior, and 
the winds that destroy vessels on the Atlantic coast bring rains 
to the interior of the Atlantic States. The cold waves that 
injure the vegetation of the Gulf States dissipate the yellow 
fever. No matter how much man complains of the weather, 
it would seem after all to be very satisfactory to the human 
race in general; it would seem to be a case where man grum- 
bles at the blessings that are showered upon him, and we 
believe that a careful review of every aspect of the question 
would tend to make us better content with existing arrange- 
ments. Every newspaper sm enumerating the injury 
done by a storm should be paralleled by one enumerating its 
blessings. 

A certain snowstorm is said to have cost the Chicago and 
Alton Railway Company over $25,000; the wages paid to the 
snow shovelers, the enleantiots of freight and passenger busi- 
ness, the extra cost of handling traffic, the spoiling of delicate 
freight, the double heading of the engines, the expense of the 
snow plows are all counted as a loss to the railroad; but the 
farmer welcomes the snow for the good it does to the cro 
in ground, and the railroad will doubtless find its losses in 
the winter more than balanced by its gain in business during 
the summer. 


WEATHER BUREAU MEN IN UNIVERSITIES. 


Mr. Alexander G. McAdie, Forecast Official, as honorary 
lecturer in meteorology in the University of California, has 
delivered a series of four lectures on meteorology at Berkeley, 
as introductory to scientific work in this department. The 
titles of his four lectures are: Forecasting the Weather; 
Lightning; Exploring the Air; Storm Structure. 


| 
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WATERSPOUDT. 


The schooner Metha Nelson, which arrived February 19 at 
San Francisco, Cal., from Makaweli, Kauai, Hawaiian Islands, 
encountered a waterspout on Sunday February 18, when 30 
miles northwest of Point Reyes. Captain Rice states that: 

On Sunday morning his vessel was pursued by a column of water 
which emitted flashes of lightning, and was preceded bya thin curling 
sea. The weather for the preceding twenty-four hours had been a 
succession of rain squalls, but the sea was moderate and the weather 
not unusual for this time of the year. 

When the spout first appeared it was some distance astern, according 
to an account given by the mate, and apparently bearing directly down 
upon the schooner. There was just time to make everything fast 
when the great een of water was close astern and towerin 
over the little vessel. Then, by some strange good fortune, it sud- 
denly changed its course and swept by, only catching the spanker 
boom and carrying it away. The schooner was thrown on her beam 
ends by the disturbance of the water but soon righted herself and con- 
tinued on her course. 


OBJECTIONABLE METEOROLOGICAL TERMS. 


We notice in a newspaper from Ashland, Oreg., the ex- 
pression “The buran or snow-hurricane of the Pamirs.” The 
accompanying description of the buran is quite correct, and 
it evidently corresponds very nearly to the blizzard of North 
America. The blizzard is not merely a cold wind, but it must 
be accompanied by blinding snow, no matter whether it is 
falling freshly from the sky or drifting along over the ground. 
It is tautology to speak of a “snow buran” or a “snow bliz- 
zard.” The hurricane is not merely a strong wind, but is a 
revolving wind of the cyclonic type, whereas the winds of the 
blizzards almost always blow more nearly in straight lines, 
outward from the region of high pressure. It is perfectly 
proper to speak of a buran, a blizzard, a typhoon, a West 
India hurricane, as separate types of storms. The buran is 
one form of snowstorm, but it is not in any sense a hurricane. 


DANGER LINES ON GAGES AND CONTOUR LINES ON 
CITY MAPS. 


In connection with the high water at Albany, N. Y., early 
in March, the Times-Union of that city says: 


The Weather Bureau observer, Mr. A. F. Sims, has what he calls the 
danger line, and many inquiries were made at the office from mer- 
chants along Broadway in regard to the water. Mr. Sims’ forecasts 
came true in regard to the freezing temperatures, and this morning 
the merchants were praising him for sparing them much trouble. Mr. 
Sims has a system by which he can tell the merchants of different 
stores along Broadway how much higher the water will have to come 
before it will affect their store floors or their boilers. He is keeping a 


close watch on the river, and as soon as there is any danger of a flood 
will inform the merchants who are in danger. This system is greatly 
appreciated, for it saves them much time and worry. 


It would seem that if there is available a map of any 
city showing the contour lines foot by foot, up to the highest 
water level, it would be convenient for our observers to specify 
what streets or cellars will be flooded for any given height of 
water above the danger line. 


THE LEGAL VALUE OF WEATHER BUREAU RECORDS. 


Very few persons realize how very frequently the records 
of the Weather Bureau are appealed to by the courts. Prof. 
H. J. Cox, in charge of the station at Chicago, II1., states that: 


Since the opening of the present term of court, last fall, I have been 
in court thirty-three times to testify as to the condition of the weather 
at a particular time and as to what bearing it might have on the case 
at issue. In addition to these thirty-three cases many cases are 
settled out of court on the records of the weather department. Such 
cases are are gas A damage suits arising from the shipment of 
perishable goods. Every day we have from eight to ten telephone 
calls and numerous letters from commission merchants asking as to 
the weather conditions on particular dates and the claims are usually 
settled accordingly. 


SUDDEN TEMPERATURE CHANGES IN MONTANA. 


Mr. C. W. Ling, observer in charge of the Weather Bureau 
station at Havre, Mont., calls attention to the sudden rise and 
fall in temperature on March 7 and 8 at that station. The 
minimum recorded by the thermograph in the early morning 
of March 6 was about —15° and the general curve for that 
day had the normal characteristics. On March 7,at 2:45 a.m. 
seventy-fifth meridian time, there was a sudden rise within 
three minutes from + 11° to + 42°, where the temperature 
remained nearly stationary until 12:30 p. m., when it fell in 
three minutes from + 44° to + 18°, and in twenty minutes 
more to + 11°. The temperature curve then remained nearly 
normal until about 5 a. m. of March 8, when it began to rise 
rapidly, ascending from + 20° to + 40° at 6 a. m.; but ina 
few hours, viz, at 10:30 a. m., it began falling rapidly, and in 
one hour and thirty minutes passed from + 43° down to + 9°. 
The rapid rises on the 7th and 8th were due to the southeast 
and southwest foehn winds that are so common in this neigh- 
borhood ; the rapid falls that followed them are said by the 
observer to have been caused by cold waves. It does not ap- 
pear that these cold waves always advance far southward. 
Sometimes they are quite local and may represent the surg- 
ing north and south of the cold air that covers the lowlands 
north and east of Havre, which latter station is located about 
2,500 feet above sea level. 


THE WEATHER OF THE MONTH. 


By Aurrep J. Henry, Professor of Meteorology. 


The weather of the current month east of the Rocky 
Mountains was for the most part cold and disagreeablé. In 
the Gulf States and Florida there was much rain but no ab- 
normally low temperatures. West of the Rocky Mountains 
it was warmer than usual with less than the normal amount 
of rain, except on the coasts of Washington and Oregon. Less 
than the average amount of snow fell in all districts, except 
the lower Lake region, the upper Missouri Valley, and north- 
ern New England. The numberof thunderstorms and severe 
local storms was remarkably small. 


PRESSURE. 


The distribution of monthly mean pressure is graphically 
shown on Chart IV, and the numerical values are given in 
Tables I and II. 

Mean pressure was highest, 30.18 inches, in the upper Mis- 
souri Valley, whence it diminished to 30.00 inches on the 
Pacific coast, and to 29.90 over the Gulf of St. Lawrence. As 
compared with the normal, mean pressure was in excess 
throughout the eastern two-thirds of the United States by 
amounts varying from one to"seven and eight hundredths of 
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aninch. West of the Rocky Mountains there was a deficit 
of about the same amount. 

During the first ten days, and again during the closing 
days of the month, pressure was low throughout the Pacific 
coast and Plateau regions. Areas of high pressure during 
those periods generally moved southeastward over the eastern 
slope of the Rockies or directly eastward by way of the Lake 


region. 


TEMPERATURE OF THE AIR. 


The distribution of monthly mean surface temperature, as 
deduced from the records of about 1,000 stations, is shown 
on Chart VI. 

Temperature was above normal in Yo ae all of the 
districts west of the ninety-fifth meridian and below in the 
districts to the eastward, save Nova Scotia and southeastern 
Florida. The negative departures for the current month 
were not so great as those of the previous month, but covered 
very much the same extent of territory. The area of posi- 
tive departures likewise covered the same portions of the 
country as during the preceding month. A slight eastward 
movement in both areas was noted. The greatest positive 
departures in February were in Oregon; in March, in south- 
ern Idaho. The greatest negative departures in February 
were in western Wisconsin; in March, in Lower Michigan 
and western New York. 

In Canada.—Prof. R. F. Stupart says: 

The mean temperature of the month was lower than average by 3° 
to 6° in the Provinces of Quebec and Ontario, the largest departures 
being in the upper Ottawa Valley and in Nipissing district. In British 
Columbia and southern Alberta it was higher than average by a cor- 
responding amount, while in: Manitoba and the larger portion of the 
Territories, and also in the Maritime Provinces, it varied from just 
average to a degree or so either above or below. The difference from 
average of 6° in Ontario is large, but scarcely as exceptional as many 
seem to sup . In March, in the years 1895 and 1896, the mean 
temperature over the larger portion of the Province was lower than 
this year, and in 1885 it was very much lower. British Columbia 
records indicate, however, that a departure from average of 6° in that 
Province is very exceptional. 


Average temperatures and departures from the normal. 


° Average 
Accumna- 
tempera- Average 
° tures or the lated departures 
Districts. forthe (current since 
curren month. January 1. January 1. 
° ° ° ° 
10 81.3 — 1.6 + 0.7 + 0.2 
Middle Atiantic..........«+«++. 2 87.2 — 2.2 — 1.8 — 0.6 
uth Atlante 10 52.6 —1.0 — 5.2 — 1.7 
Plorida Peninsula.............- 7 63.6 —1.5 — 6.7 —2.2 
Bast 7 57.0 — 1.4 — 7.5 — 2.5 
cece 57.9 +0.1 + 0.4 +01 
Ohio Valiey and Tennessee.... 12 41.2 — 27 — 5.1 —1.7 
wer cece 8 26.7 — 5.6 — 5.6 —1.9 
Upper Lake .....-ccceecceeneees 9 23.2 — 3.4 — 1.1 — 0.4 
North Dakota ........ 21.1 + 0.8 +11.4 + 3.8 
Upper Mississippi Valley....... 11 834 — 2.5 — 0.8 — 0.3 
Valley. 10 36.4 0.6 6.4 2.1 
Northern Slope ....-...-.++.05. 7 35.5 8.7 15.5 5.2 
Middle Slope 6 4.3 2.0 8.8 2.9 
Southern Slope. 6 51.4 1.0 5.9 2.0 
Southern Plateau .............. 15 52.5 4.7 13.5 4.5 
Middle Plateau ............«+5. 9 44.4 6.4 18.8 6.3 
Northern Plateau.............. 10 4.0 6.6 18.6 6.2 
North Pacific. a) 49.2 3.9 11.8 3.9 
Middle Pacific .... 5 4.7 2.4 7.2 2.4 
4 59.2 3.8 10.8 3.4 
PRECIPITATION. 


Precipitation was generally below normal, the notable ex- 
ceptions being in Florida, the west Gulf States, North Dakota, 
the north Pacific coast, and the lower Lake region. In no 
district, however, was the deficiency so great as to work im- 
mediate injury to agricultural interests. In the majority of 
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the grain producing States, in the central valleys and on the 
eastern seaboard the total fall was about 75 per cent of the 
normal. Monthly totals of over 10 inches were recorded in 
Florida and Texas and on the north Pacific coast. The pre- 
cipitation in the Rocky Mountains and Plateau regions was 
light. 

The snowfall of the month east of the Mississippi was not 
large, except in the Appalachian and lower Lake regions. 
The fall in the upper Mississippi and upper Missouri valleys 
was considerably above the average. On the plains and gen- 
erally throughout the Rocky Mountain and Plateau regions 
the fall was scant and irregularly distributed. 

At the close of the month there was considerable snow on 
the — in eastern South Dakota and northern Iowa, in 
the Upper Peninsula of Michigan, locally throughout north- 
ern Ohio, and in northern New England. 

In Canada.—Professor Stupart says: 

In British Columbia the precipitation was, in most localities, unusu- 
ally heavy, especially in the lower Fraser Valley, where it ranged be- 
tween 6and 10 inches. At Victoria over 2 inches fell between the 9th 
and 11th, and from 5 to 6 inches in thirty-six hours was reported from 
Vancouver and New Westminster on the 10thand llth. Inthe North- 
west Territories and Manitoba the precipitation was, as is usual in 
March, wholly snow. This, during the first ten days, was fairly heavy 
in northern Alberta and also in parts of Assiniboia, amounting to 34 
inches at Edmonton, 14 inches at Qu’Appelle, and 10 at Medicine Hat. 
In Manitoba, generally, it was about 7 inches, and in Saskatchewan a 
somewhat smaller amount. From Ontario eastward a much heavier 
precipitation occurred in the southern than in the northern portions 
of the Province. In Ontario it was partly snow and partly rain; in 
Quebec chiefly snow, and in the Maritime Provinces almost wholly 
rain. In eastern Nova Scotia the total fall was double the average. 
The depth of snow on the ground is still considerable in northern On- 
tario and in Quebec, but all has nearly gone from the Northwest Terri- 
tories and Manitoba, and also from southern Ontario. Heavy drifts 
still continue, however, in sheltered places. Ice reports are rather 
meager, but from those received it is evident that rivers in the North- 
west Territories and Manitoba which are not already open soon will 
be. There is but 10 inches of ice at Battleford. 


The total depth of snow for the month, and the amount on 
the ground at the end of the month are shown by Charts 
No. VIII and IX, respectively, and the numerical values ap- 
pear in Table IT. 


Average precipitation and departures from the normal. 


! 
¥ i Average. | Departure. 
Districts. Accumu- 
2 Current | l ted 
month. | | month. since 
«Jan. 1. 
Inches. Inches. | Inches. 
New 10 4.30 108 +0.8 +2.9 
Middle 12 3.58 92 —0.3 —0.7 
South Atlantic ...... 10 4.49 100 0.0 —0.3 
Florida 7 6.47 234 +3.7 +33 
7 5.48 92 —0.5 2 
7 4.05 121 +0.7 —0.3 
Ohio Valley and Tennessee............ 12 2.59 60 —1.7 —8.7 
Lower Lake 8 2.93 116 +0.4 +1.5 
9 1.29 62 —0.8 —1.1 
Missouri 10 1.33 77 —0.4 —0.7 
Northern Slope 7 0.60 75 —0.2 —0.6 
Middle Slope 6 0.70 47 —0.8 
Southern 6 0.73 71 —0.3 —1.3 
mthern Plateau ...... 15 0.46 40 —0.7 —2.2 
Middle Plateau 9 0.36 25 —2.2 
Northern Plateau..............seeeeees 10 1.08 64 —0.6 —1.7 
9 6.34 114 +0.8 —1.5 
Middle Pacific ...........secccccecceees 5 2.35 58 —1.7 —4.3 
th 4 1.14 53 —1.0 —5.0 
HAIL. 


The following are the dates on which hail fell in the respec- 
tive States: 

Arizona, 2, 6, 17, 18, 20, 21, 22, 23. Arkansas, 14, 19. 
California, 3, 4, 20, 21, 22, 23, 25, 26,27. Florida,9. Idaho, 
2, 8, 6, 8, 25, 26,27. Illinois, 1, 27, 28. Indiana, 6, 25, 28. 
Indian Territory, 6. Kansas, 5, 25, 26. Kentucky, 19. 
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Louisiana, 15, 16, 18,19. Michigan, 5, 22. Mississippi, 19. 
Missouri, 6, 23, 28. Nebraska, 24, 27,28. Nevada, 2, 21, 23. 
New Mexico, 21, 22. Ohio, 5, 19, 28, 29. Oregon, 3, 4, 5, 21, 
25, 26,27. Tennessee, 14, 19, 20, 30. Texas, 21, 22, 25, 29. 
Utah, 4, 5, 23, 26. Washington, 4, 5, 25, 26, 27,28. West 
Virginia, 25, 26, 29. 

SLEET. 


The following are the dates on which sleet fell in the 
respective States: 

Alabama, 15. Arizona, 20. Arkansas, 13,14. California, 
3, 7, 22, 25. Colorado, 4, 5, 22, 28, 24, 26, 27, 98. Connecticut, 
1, 6, 15, 16. Delaware, 15, 26, 31. District of Columbia, 16. 
Georgia, 15. Idaho, 3. Illinois, 4, 5, 6, 18, 25, 27, 28, 29. 
Indiana, 4, 5, 6, 18, 25, 27, 28,29, 30. Iowa, 3,4, 5, 6,7,24, 26, 
27, 28,29. Kansas,3,4,5. Kentucky, 1,2,28,30. Louisiana, 
15, 16. Maine, 1, 2, 6, 10, 15, 16. aryland, 8, 15, 16, 25, 
26,29. Massachusetts, 1, 6, 15, 16. Michigan, 5, 6, 9, 17, 
18, 19. Minnesota, 5. Mississippi, 15. Missouri, 5, 6, 16, 
22, 29,30. Montana, 3. Nebraska, 3, 4, 5, 6, 7, 14, 27, 28, 
29, 30. New Hampshire, 1, 2, 3, 6, 7, 16. New Jersey, 6, 15, 
16, 18, 26, 30. New Mexico, 21. New York, 1, 3, 6, 15, 19, 
27. North Carolina, 8, 13, 14, 15, 16. North Dakota, 24. 
Ohio, 1, 4, 5, 6, 25, 26, 28, 29, 30. Oklahoma, 14. Pennsy!l- 
vania, 1, 5, 6, 15, 16,26. South Dakota, 26, 27. Tennessee, 
4, 22, ’30. "Texas, 14, 15, 21, 22. Utah, 5, 26. Vermont, 1, 
6, 16. Virginia, 1, 8, 9, 11, 14, 15, 16, 25, 29, 30, 31. Wash- 
ington, 6, 24, 25, 26. West Virginia, 1, 11, 25, 27, 29, 31. 
Wisconsin 5, 6, 10, 25, 26. Wyoming, 5, 26, 97 : 

SUNSHINE AND CLOUDINESS. 

The distribution of sunshine is graphically shown on Chart 
VII, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographical districts, 
appear in Table I. 

Average cloudiness and departures from the normal. 


Districts. : 38 Districts PE 
| 
New 4.8| —0.8 || Missouri Valley..... ...... 4.9 —O7 
Middle Atlantic....... | 54) —0.1 || Northern Slope ..... ..... 5.0 —0.3 
South Atlantic......  ...... 5.2 .5 || Middle Slope. 4.5 
Florida Peninsula .......... 5.3 1.8 || Southern Slope ....... .... 5.0 .8 
East 5.5 .8 | Southern Plateau..... .... 8.4 .4 
West Gulf .........ccccceenes 5.8 .6 || Middle Plateau ............ 8.7 —1.2 
Ohio Valley and Tennessee.| 6.1| +0.2 || Northern Plateau.......... 5.4 —1.1 
Lower Lake ............+se5+ 6.4 0.0 || North Pacific Coast........| 6.4 —0.2 
Upper Lake ...........-s006+ 6.2 33 Middle Pacific Coast....... 5.4 +0.4 
North Dakota .............+- 5.6 .1 || South Pacific Coast........ 4,2 —0.3 
Upper Mississippi.. ........ 5.5 0.0 


ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms 
are given in Table VII, which shows the number of stations 


from which meteorological reports were received, and the Midd 


number of such stations reporting thunderstorms (T) and| Fy 
auroras (A) in each State and on each day of the month, 


understorms.—Reports of 740 thunderstorms were re-| {> 
ceived during the current month as against 2,125 in 1899 and | N 


703 during the preceding month. 


The dates on which the number of reports of thunderstorms 
for the whole country were most numerous were: 19th, 78; 
27th, 69; 24th and 25th, 58; 26th, 56. 

Reports were most numerous from: Texas, 67; Florida, 61; 
Kansas, 59; Nebraska, 57. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are as- 
sumed to be the four preceding and following the date of full 
moon, viz, 11th to 19th 

The greatest number of reports were received for the fol- 
lowing dates: 29th, 10; 8th and 12th, 8. 

Reports were most numerous from New Hampshire, 8; 
New York, 7; Massachusetts, 5. 

In Canada.— Auroras were reported as follows: Father 
Point, 23d; Quebec, 8th, 23d, 29th; Toronto, 23d; Minne- 
dosa, 2d, 4th, 8th, 19th, 30th; Medicine Hat, 4th, 28th; Banff, 
12th; Battleford, 13th, 29th; Barkerville, 12th. 

Thunderstorms were reported from Hamilton, Bermuda, 
on the 12th, 15th, 28th. 


WIND. 


The maximum wind velocity at each Weather Bureau sta- 
tion for a period of five minutes is given in Table I, which 
also gives the altitude of Weather Bureau anemometers above 


ground. 
Following are the velocities of 50 miles and over per hour 
registered during the month: 
Mazimum wind velocities. 
| 
Als 
5 Hatteras, N. C......... 1 51 | se. 
Buffalo, N. Y ... 6 DOs 12 50 | n. 
7 Helena, Mont.... ..... 1 58 | w. 
17 Row Mount Tamalpais, 22 51 | nw. 
19 51 | w 27 53 | nw. 
DO, cececscccccesece 60 | w New York, N. Y....... 1 56 | e. 
Carson City, Nev....... 7| Siw DOs 2) 6 | nw. 
8 56 Ww DOs 3 63 | nw. 
25 | sw. cess 7 | nw. 
26 50 | sw. coves ces 28 | nw. 
Chicago, Ill ........++.. 6 53 | sw. || Norfolk, Va............ 1 55 | se. 
Denver, Colo 5 51 | nw. | Pierre, i ere 1 62 | nw. 
Eastport, Me............ 1 e Point Reyes Lt., Cal...) 22 72 | nw. 
2 66 Sioux City, I OWA ...... 19 | nw. 
HUMIDITY. 


< < 
Bngiend é 6 | Mi Vall & 4 
Middle Atlantic............. 69| —2)| Northern Slope... ........ —3 
South Atlantic + 1 |) Middle 61 t 1 
Florida Peninsula .......... 80 + 2 || Southern Slope............- 4 
70 — 4 Southern Plateau .......... 35 —65 
73 + 8 || Middle Plateau ... ........| 39 —15 
Volley and Tennessee.| 71 + 1 || Northern Plateau.......... 65 —5 
wer Lake ........sceeseees 76 0 || North Pacific Coast........ 78 —2 
Upper +2 Pacific Coast....... 75 
North Dakota 79 t 2 Coast ........ 71 
pper Mississippi ........... 76 5 


DESCRIPTION OF TABLES AND CHARTS. 


By A.rrep J. Henry, Professor of Meteorology. 


For description of tables and charts see page 26 of Review for January, 1900. 
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Stations, March, 1900. 


Taste 1.—Climatologwal data for Weather Bureau 
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Tasie I.— Climatological data for Weather Bureau March, 1900—Continued. 


Dubuque .... 
Keokuk .. 


Davenport... 
Des Moines ee 


Abilene........... 


t 
Grand Junct 


Winnemucca ... 
Cedar City .... 
Salt Lake 


Carson City ..... 


Reg 
pais 
Light 
t 
bispo.. 


San Luis Obispo 


Weat Indies. 


Puerto 


Roseau.... ....- 


Letters of the of days from the 


n the averages. 


to be considered 


in departures, etc 


‘are not used | 


d 


no 
ved 


Nors.—The data at stations 
* Two or more dates. 


record. 


| 
| 
Valley. 
St. Paul.........++- 
La Crosse........+- 
— 
ngfield, Ill..... 
Columbia.........- 
Kansas City ......-. 
Mo.... 
... 
Lincoln ... | 
Sioux City......... 
Pierre 
Huron 
Yankton ......+.+- 
Northern Slope. 
Miles City ......... 
Helena 
Rapid City .......- 
Cheyenne.........- 
Lander 
: Pueblo 
Concordia ........+ 
Wichita ........... 
Oklahoma ......... 
Southern Slope. 
Amarillo .........- 
Southern Plateau. 
El Paso... 
Santa Fe........... 
Phenix ........++- 
Yuma 
Independence. ... 
Middle Plateau. 
| 
Northern Plateau. 
Baker City ......-- 
Walla Walia 
Port Crescent ..... 
Seattle 
Tacoma .......++ 
Astoria 
Portland, Oreg.... 
Roseburg.......... 
Mid. Pac. © 
Eureka... 
Mount Ta 
Red Bluff. 
Sacrament 
San Franc 
S. Pac. Cos 
Fresno.... 
Los Angel 
Basseterre ..... .. 
Bridgetown ......- 
H Cienfuegos ......-- 
Havana ......... 
San Juan ........ 
Santo Domingo.. 
Willemstad... .. 
| 
. 
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Birmingham... 


Brewton.. 
Bridgeport 
Citromelle. 


Decatur ... 


Bufaula a 


Eufaulac. 


OMG... 


Highland 


Union Springs ...... 
Valleyhead ......... «... 


Arizona Canal Co. Dam. 
Aztec 


esa 
Mount Huachuca 
Natural Bridge 
atur: 
Nogal 


Pantano*! . ee 
Peo 


Russellville 
San Carlos 
San 
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Mean. 
| Rain and melted 
snow. 


~ 


sz 


se 


HS 


£: sarees 


Ceeecu 


DD: 


. 


a8: 


Ow 


SP 


Temperature. | 
(Fahrenheit.) 
gig 
a2 
t’d. 
Sentinel" | 100 5O 69.6 
99 30 63.6 
77 10 | 45.3 
w FO 18 | 46.2 
Supai......... 40 | 68.5 
TOR. 25 | 56.2 
Tuba ...... 28 34.4 
92 81 | 62.7 
90 44 | 65.0 
78 35 | 53.8 
78 22 | 51.0 
Arkadelphia ............| 88 23 | 54.4 
| Arkansas City ...... se 
Batesville ......... onseee 89 18 | 30.0 
branch .... 85°; 50.0° 
Blanchard Springs .. 87 25 | 58.8 
Brinkley. .... 81 22 | 53.7 
Camden dD... 86 25 | 54.0 
eee S4 11 | 47.0 
82 15 | 47.3 
85 20 53.0 
26 52.6 
47.7 
47.8 
52.1 
49.8 
86 48.8 
48.0 
83 52.3 
87 | 55.2 
80 49.8 
81 50.8 
52.2 
Mossville 810 s«18 | 47.4 
New Gascony.. 86) 296] 88.6 
Newport ..... 19 
Oregon ..... 06600 


Crescent City........... 


83 57.4 
80 20 | 51.8 
68 13 | 34.7 
59 | — 5/ 31.8 
70 | 40.7 
76 | 82) 55.0 
88 | 42) 50.9 
86 56.7 
81 40 | 58.1 
81 51 | 60.0 
6 | 36 50.7 
68 25 48.5 


& 


| Rain and melted 
snow. 


Se 


eo 


SS S8825: S8z 
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of and offer esoperating March, 1900. 


Delano *? 

Deweyville .. 
Durham 
East Brother L. H... 


sees cans 
Elsinore .... 


Folsom City . 
Fordyce 


rgetown 
Gilroy Hot Springs... 
Gilroy (mear)...........- 
Goshen 
Grand "isiand** 
Grass Valley ........ eee 
Greenville 
Healdsburg ..........-- 
Humboldt L.H.....-.-.. 
Indio*!...... 
Iowa Hill*!. ........... 
{rvi 


Manzana. 


Mills College ee 
Milton ase 
Modesto * 
Mohave * 


Nevada City...........-. 
Newhall *! 


North Bloomfield . 
North Ontario........ 
North ++ Juan*" 


Piedras Blancas L. H... 
Pigeon Point L. H....... 
Pine Crest. 
Placerville... bee 

Point Ano Nuevo L.i.. 
Point Arena L. H .... 
Point Bonita L. H.... 
Point Conception L.H .. 
Point Firmin L. H....... 
Point George L. H....... 


Point Hueneme L.H ....|. 


Point Lobos .........+... 
Point Loma L-.H ... .... 
Point Montara L.H..... 
Point Pinos L. 


| 


Mean. 
snow. 
Total depth of 
snow. 


Maximum. 


| 
° Minimum. 


we 


Rain and melted 
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segs 
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gaseces 
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OS 
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|| 
Precipita- Temperature. 
Precipita belt) | 
| | 
Stations. Stations. 
| i | 
tele | | | | | 
Alabama. ° ° Ina. 
| | | 
83 2 | 
| > 90°) | Edmanton*!..... .....-. 21.0 
31 
81 27 BOONGIGO 
Fallbrook 92 40 
. 
Goodwater 49. 5° T. “57.0 
78 56.2 sil se 
82 54.5 | 7. 80 31 
| 7 49.8 | , 
Madis Stat 50.5 2.0 
i 74) 36 
Nowburg 80 | 20") 46.8¢ 12.0 64 | 
Kono 89 | 85.6 
8) 2 | 55.2) ?. | 
77 22 48.2 4.0 es 
Scottsboro.......... 484 A ia him .. | i 
Allaire Ranch... | Pocahontas ............ 81 15 
| 94) 80) 60.4 | | 
Camp 88 | 40 Mutah Flat. ....... .... 
Champie Camp. ....... 41 WASTER 06 25 4 ae 
30 Washington............., 9 | | 30 
Dudleyville ............-| 82 | Witts Spri 15 | 
Fort Apache.............| 86 20 & 
Gilabend *'........... . | 45 || Bakersfield.............. Orland 
Holbrook... ...... 20 | Ballast Point L.H.......|.. Palermo 
adecdes! Bowman 53.0 43 | 
380 | Branscomb... Sins 
Pinal Ranch............. ‘wa cess | | | 58.0 
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TABLE of voluntary and other cooperating obeereere—Continued. 


Temperature. Precipita- ‘Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. x (Fahrenheit.) tion. 
| 
° | Ins. | Ine. | © | Ins. Ine. nt’d. ° © Ine.| Ine. 
1.40. 39.4 | 0.86 9.5 83 34 | 62.4 6.98 
61.7 | 1.02. 42.7) 0.22) 3.2 86 47 | 71.1) 5.20 
54.8 | 0.69) 40.2 | 0.75 9.0 | 82 84 | 60.2 | 12.87 
0.85 | 82| 45 | 64.5 | 8.59 
54.5 | 39.0 0.58 4.8 | 80 47 | 62.7 | 6.55 
58.0 | 3.68 | 28.4 1.14/ 20.2 90 40 | 62.4 7.60 
60.8) 078. 46.4| T. 48 67.2) 4.12 
58.3 | 1.45) 0.79] 9.0 85 | 38 | 62.2) 7.68 
56.4 | 2.73. oe 82 19 44.8) 0.22 2.0 86 44 | 68.7) 8.05 
57-4 1.46 EMF 61s 11: | 85.9| 0.43) 38.0 84 86 | 6.04 
61.0) 0.95 Leadviiie (near) | 0.96 | 15.5 || Orange City.... .... 85 | 43 | 64.8 5.79 
| TOY 76 8 | 88.5) 0.12) 1.7 Orlandg 81 45 | 65.0) 6.98 
Rosewood............... 80 29° 54.6) 2.37) Peak . 60 8 | 80.4) 0.35| 5.5 || Plant Cit 41 65.6) 7.30 
Sacramentoa ........... | 78) 86/58.0! 1.96) 10 42.6! 0.8 | Rockwell......... ..... 82| 64.1! 6.32 
75 | 48 | 57.8 | 1.08 | Marshall SRO | St. Andrews 76 | 38 59.6) 8.36 
Salton 99 55 | 78.7) 0.12 | 6 9 87.6) 0.26) 1.5 || St. Francis .............. 83 | 389 62.5) 5.19 
San Bernardino......... 9 84 60.4) 0.92 0.41 | 6.5 || St. Francis ks 80 | 36 | 59.8 | 3.90 
San Jacinto | OF) 84) 60.4) 0.76 Montrose ........... 0.26 | 2.0 | Sebastian ............... 82} 45 | 66.0! 7.09 
San Leandro*'.......... | 46/ 58.6) 2.63) 60 11 | 33.6 0.30/ 3.8 || Ste hensvilie*i......... 2 59.0 11.48 
San Luis L.H... Wed 1.54 60 9 | 36.2) 0.55 4.5 || Switzerland*!......... 79 38 | 59.2) 6.55 
San Mateo*!... | 71) 45 | 58.3) 2.19 PALME 0.35; 3.5 58.5) 6.64 
San Miguel*'..... 81 41 58.2) 1.63 Parachute . 71 46.3) 0.38 Tarpon Springs ......... 84 42 | 63.6 | 8.18 
San Miguel Island ....... 70 38 50.8 | 0.75 Georgia. 
Santa Barbaraa . --| S#) 48) 58.3] 1.58 0.387| T. Adairsville .... 24 48.5 7.08 
Santa Barbara | 1.54 1.43 | 22.0 || Albany. 77 | 381 55.8) 6.18 
Santa Claraa...... 1.10 38.6 7. Allentown 79 27 | 55.5 5.57 
Santa Cruz d........ ... 32 55.8! 3.58 40.9| 0.10 1.0 || Americus. 78 29 55.0 8.12 
Santa Crus L. H.........|...... 2.74 39.0| 040) 4.0 || Athensd 26) 49.9 6.54 
Santa Maria............. | 84) 87 50.0) 1.41 | 37.9 | 0.77 || Beblville 
Santa Monica*'........ 50 58.6! 0.60 |] 000. 0.14 2.5 || Blakely ........... 85 | 57.4! 7.61 
Santa Paula ........ ... | 92 42 63.3 1.36 0.12 2.0 || CAMBOM 6.61 
Santa Rosa*!........... 76 | 55.1) 3.72 | 0.48 | 4.8 || | 4.71 
ac 84) 3258.7) 6.81 0.86) 4.0 || 74| 24/50.2| 6.85 
Sierra Madre............ 82, 40 59.2) 1.92 | | 2.8 || ClaytOm 18/47.2|) 6.16) T. 
145 3.08 rickler Tunnel -...... 1.23 | 15.0 || Columbus*... 77) 32 | 54.4 4.60 
2. 66 18 18 | 45.4 0.10 )|...... 24 50.8 3.40 
E. 2.70 | 58 | —18 | 27.6 | 0.44 6.8 17 | 47.8) 6.85/| TT. 
Stanford University .. 73 | 84) 84.7] 1.21) ban 18/ 45.8) 0.10) 1.0 17 | 46.8) 5.80/ 1.0 
Stockton @ ....... | 88/548) 1.78 | 0.49; 7.0 5.28 
Susanville ...... 27 44.9| 2.97 Wagon Wheel 33.6 | 0.17 2.5 28 57.0) 7.21 
Tehama*'.. 40 56.4) 1.42 | Walden .... 31.0; 0.26) 4.2 28 57.0) 4.30 
Tejon Ranch 42 61.6) 0.41 0.60 6.0 27 | 52.8) 3.88 
Templeton *! 4 56.8) 1.80. Westcliffe 36.6 | 0.42 5.0 82 56.4) 8.01 
Thermalito 36 58.4) 2.27 FOY 41.8) 0.38) 0.5 28 | 52.4) 4.18 
Truckee *'. 20 33.4) 4.20 42.0) Connecticut 18 | 49.7 | 5.72 
Wine 0.12. Bridgeport 34.3 | 3.63 7.0 20 | 47.7 6.46 2.0 
Tularec.. ..... | 94) 80) 59.5 |. 0.77 | } ton...... 28.8) 5.66 8.5 26 | 53.3 3.67 
Ukiah ...... | 8 30 55.4 3.99 || Colchester 33.3 | 6.0 82 | 54.4 6.30 
Upperlake......... 84) 33 55.6/ 3.58. Falls Vill 450) 8.8 33 | 50.0 | 3.80 
Upper Mattole*i.. | 78) 88) 49.6! 9.387 4.48 7.7 30 | 56.3 6.12 
81 | 57.3) 2.46 Hartford 8 | 82.7) 5.75 6.0 80 55.0, 
Ventura..... | 89 56.9! 1.19 | Hawieyville............ 53 2 32.2) 5.95 7.5 82 59.0) 5.87 
Volcano 100, 67.2) 0.62 || Middletown.............| 57 5 | 82.7 | 6.27 4.5 | Mount Vernon. 78 28 | 57.7 | 4.60 
Walnutcreek............ 59.7 1.82 New London ........... 54 9 | 84.8) 4.25) 2.5 || Naylor ........... 83 | 82/59.4) 4.88 
Westpoint........... 3.47) 2.0 || North Grosvenor Daie.. 57 6 | 82.2) 6.58 |...... || NOWMAM. 73 27 | 48.8 4,88 
West Saticoy........ 1.10. 56 0 | 82.5 |. 4.08 5.81 
Wheatland ...... 76| 56.2] 1.90 Southington........ 6 | 32.4/ 5.80; 8.0); Pelham ........... coed 8.94 
Williams 78) 42 60.2| 0.80) teens 52 2/ 30.1) 6.78| 5.5 || Piscola 82} 83 | 50.6 |....... 
Wilmington*! 77 45 60.2) 0.50 | Voluntown. 85/7 | 88.4| 6.78) 4.5 || Point 72) 25 | 46.9 | 
Wire Bridge*®........... 87 | 56.7 | 4.82 | eves}. 5.24| 4.5 |] Poulan 81] 80/861!) 6.78 
Yerba Buena L. H.......|......|...... penal || Waterbury ...... ....... 55 4/82.0| 5.51) 6.5 || Putmam... 79| 281 84.6! 4.53 
ka . 2749.0) 1.12) T. | West Cornwail ..... 49, 27.5 | 3.84) 10.9 || Quitman ............ 80) 58.6) 6.05 
42 60.2) 1.91) West Simsbury.. 5.77 | 8.0 || Ramsey 7%] 22/408) 
0.64 10.0 | Millsboro............... 69 14 | 89.0! 4.27)... .. || Rome........ 2 | 49.2) 7.66) T. 
18 0.75 6.8 | Newark ..... 6 | 36.2) 2.66 6.0 Talbotion 26 | 53.6) 4.60 
0.62 5.0 || 67 18 | 40.0) 3.48 ..... Thomasville... 34 59.0) 5.94 
Breckenridge ........... 55|— 8 22.2) 1.06/ 17.1 District of Columbia. Toccoa ...... 22 49.6 7.30 
Buenavista....... woe 0.30 3.0 Distributing Reservoir*®) 62 12 | 89.2| 2.57 5.0 | Valona ...... 824) 58.7) 5.27 
OD B82) 46.5) 0.52 3.0 Receiving rvoir*®..| 62, 89.4| 2.42) 7.0 | Washington. ves 5.83 
39.6/ 0.62 7.0 | West Washington....... 68 10/ 38.9/ 3.36) 11.0 | Waycross. 82 | 58.8 | 6.26 
Cedaredge........... 7 17 | 44.6 | 0.17) T. West 4 05 
Cheyenne. 14 | 41.2) 0.06) 4.0 || 84 87 62.6 | 7.94 
earview ............ 54 12 | 29.3 0.54 84 43 | 66.2) 6.50 Albion.......... 20 43.9 0.53 
Colorado 73 «40.5 | 3.1. Brooksville . 98 41 | 63.6 | 6.85 American Falis..........| 15 | 43.8 | 0.28 
PO. ec ccs] 15 41.4) 0.70) +7.0 - 85 | 388 | 62.1) 4.24 59 13 | 87.0 1.58 7.5 
80 2 40.9; 0.45 5.0 | Clermont... cece 43 | 65.2, 2.40 Blackfoot 79 13 | 41.3 0.00 
15 | 0.02; T. || Dalkeith........ -| 84) 82/ 60.8) 6.% Burnside ..... 13 | 38.2) 0.55 5.0 
Dumont................ 0.76 4.0 | De Springs.. 86 | 50.0! 8.57 Challis ........ 72 18 | 43.4 0.10 10 
17 44.1) 0.18 0.8 | Deland. 88 | 41 | 62.8) ...... Chesterfield ............. 63; 12/847) 0.12) T. 
PalrvieW «| 11 | 0.88 4.5 Ernestville cose] 85) 65.4) 10.08 Downey 65 15 | 43.4 0.00 
Fort Collins ..... 77 10 39.4) 1.07 7.9 88; 80 | 67.2 |....... Fort Sherman...... oe 68 16 | 40.2 4.02 4.5 
Fo 76 0.68 | 6.9 || Bestia 87 41/65.2) 6.14 Garnet...... 80 2251.8 0.35 
0.2% 2.5 | Federal Point... 81, 38/60.8| 5.54 70 8 | 38.6 0.10 1.0 
0.01 |...... || Fort Geo -+| 80) 44/ 60.9 )....... 86) 23 49.8 0.58 
0.71 19.2 Gainesville... 81 36 | 61.6) 7.85 Idaho’ 67" 41.8% 1.78) 4.8 
0.50 Homeland........... coos] 41 | 68.0 |....... Kootenai ............ 55 10 | 85.8 | 1.52 5.0 
0.05 0.5 | Huntington .... ........) 81 88 | 61.7 7.01 Lake......... of 10 | 81.5 | 2.60) 26.0 
0.62 | 8.0 || Imvermess.......... 6.383 Lakeview ........ 66 19 | 42.4 | 3.86 4.0 
0.22; 3.0 || Jasper....... 85 | 60.0 |. 6.01 Lewiston 33 48.9 0.38 
0.43 5.0 | Kissimmee ee 84 43 65.9 6.07 Lost River Seoceesossocs 62 12 39.0 0.58 4.5 
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Temperature. | Precipita- Temperature. | Precipita- | Temperature. Precipita- } 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) | 
° ° Ins. | Ine. lilinois—Cont'd. ° ° ° Ine. | Ine lowa—Cont’d, ° ° | Ins. | Ine. 
67 | — 2/ 38.0; 0.38; 3.8 || Winnehago.. ........... 87 0| 27.8) 2.07!) 8.0 1.19| 0.5 
68 | 44.5) 2.48 Yorkville............. 1.70 5.4 | 64) 20.0) 1.50) T. 
Murray.... 61 40.6 3.53 6.0 0 23.8 ar Ra 64 8 30.3 2.37 5.5 
Oakley «... «++. 7 16 | 44.1 2. Centerville. 67 | — 1/| 38.4) 1.80) T. 
Ola,...... 71 23 46.7) 1.75 0.5 60 0 | 38.0) 2.87 1.0 | riton. .. 68 | — 33.5 2.28 3.5 
8 | 36.2) 0.30 — 27.5 2.88) 13.7 | Charles City. 55 | —10 | 26.0 | 1.94) 12.0 
22) 40.2) 0.64 — 29.0°, 1.89 O.5 |] 8.10 |..... 
Pollook ...... FS 27 | 48.5) 1.39 75 36.4) 0.96) T. | Clarinda 85.6) 1.07 1.2 
Priest River 7 41.6) 13.0 65 37.8) 3.35 1,0 | 57 | —10 26.6) 1.65 16.5 
St. Marios 65 27 | 44.4) 3.09 0.5 |) 57 | — 3) 38.4) 1.92 6.3 | Clinton..... 60 20.2) 3.24) 15.5 
6 | 1.10| Boonville................| 771 41.2) 1.40|...... '| College 8 69) —4/ 34.5) 0.94 |...... 
Swan Valley 60 10 | 87.5 | 0.18 1.8 || Butlerville..............| 69 4/41.9| 28) 6.6 | Coon seas 68 | —7/ 3.53) T. 
Weston....... 69 20 | 43.4) 0.40 1.0 || Cambridge City.... .... 3.0; 2.12 0.2 | 67 | — 34.0) 1.55 1.5 
VollowJacket 1.34 Columbus TUR? —1l1 | 23.5) 1.88/| 18.2 
Connersville ...... 1.08] 01 || 2.13 T. 
74 5 | 40.4) 2.30 1.5 1 87.0) 2.89) T. 1.94 | 0.5 
65 8 | 36.7) 1.47 0.9 1 | |. rah... . 50 | —9/ 24.9) 2.20) 17.4 
56 20.2) 2.42) 17.1 0 | 31.6) 2.57 4.5 || Delaware. 58 5 | 27.1/ 2.86) 9.7 
6z 1.17 1.1 1.46 0.8 | Denison . 80|—9/ 82.7); 1.80) T. 
86'—1/ 299.4) 2.98 5.7 —1/ 38.6) 2.16 1.5 | 66 | — 33.2) 2.64 2.6 
Aurora d....... 87 0; 20.2) 2.37 7.8 228 4.0 | Dows.... 63; — 8) 2.5) 3.13 5.8 
Beardstown. 8.20 | 21.0 || Fort Wayne............-| —4/ 30.8! 1.87/| 8.5 || 1/| 83.8) 1.68; 22 
Bloomington . 0| 33.4) 2.60 2.0 || Pranklin®!............. 65 7 87.4/ 106 0.2 || Elkader | —5/ 1.96) 11.5 
Bushnell 63 6/ 4.0) 1.50; T. | Greencastle.............| 61 35.3) 1.97| 0.2|| Emmetsburg............ 
Cambridge ......... 0 20.9) 8.40| 16.7 || Greensburg ..... ...... 61 1.93/ T. Estherville.............. 63 | —10 | 26.4 1.43) 12.8 
Carlinville TH 1.72 1.9 || Hammond .............. 5 | 20.0) 1.49) 10.0 || Fairfield ..... .... ...-| @ 88.7] 1.81)... .. 
Contralia 42.8) 2.05 T. Hector ...... —2/ 33.0) 2.80 6.0 || 54) — 8/| 2%.1| 2.74) 13.0 
2) 1.9 2.0 | Huntington ........ ... —1/ 81.8) 2.44) 12.5 || 71) —8 | 29.8) 5.15 5.8 
Chemung .... 57 | — 1.49) 10.2 || Jeffersonville ...........| 70 41.8) 134) T. | Forest City.............- 58 | —10/| 26.8| 1.43 | 12.5 
Chester 1.97 0.3 | Knightstown........ ... 0; 4.5) 204, T. Fort Dodge ............- 70 |— 90.6) 4.20 /...... 
Cisne ..... 8| 39.9 2.18 61 0 | 2.83 | 4.0 || Fort Madisom 1.72| T. 
Coatasburg... 2) 34.5) 0.45 0.5 Lafayette ... eee 57 | — 38.0) 2.75 3.4 Galva...... 70 | — 8/| 80.8; 1.18 )...... 
Cobden 9/ 45.0) 2.28 Laporte...... 2) 30.7) 2.50| 14.9 || Gilman........... T. 
Danville..... 33.8) 0.99) 4.0 port . 53 0 | 30.4) 3.46) 14.5 || Glenwood........ ......| 73|—4)| 36.7/ 0.90. T. 
ce 1.84 1.0 || Madisona ... 70 7| 40.4) 232 1.0 | Grand Meadow*'....... 1.60) 15.0 
Dwight ....... —1/80.8)| 2.87 5.0 || Marengo.......... oo 7/41.0) 2.43 2.2 | Greenfield.. — 33.0, 2.19 1.6 
Effingham ...... 5 | 38.4) 1.9 0.3 || Marion 57 | 38-8) 216 4.0 | Grinnell ...........- 61) — 4) 80.7) 3.88 )...... 
23.6) 1.58) 7.8 |) Markle 54) — 81.2/ 1.30/ 10.0 || Grinnell (near) .......-. 64|—5/| 30.4 3.00) 4.0 
10 | 44.4) 2.48 MBUZY 62 0| 35.6) 2.21 0.5 | Griswold ...... 
Flora ..... 5 1.91; T. || Mount Vernon...... ...| 79 1.38) T. Grundy Center ....... 63 | — 8 %.5)| 2.34) 17.0 
Friendgrove*'.... 12 | 2.18/| 0.2 Northfleld.... ..........| 60/—1/389!| 2.94 2.5 | Guthrie Cen 67 | — 3 33.0) 1.78) 0.4 
Galv@ — 2) 9.6) 7.2 || Paoll....... 69 40.0) 1.93) T. ||| 638 | — 8 | 28.0)| 2.97) 17.2 
Glenwood *' —4/22) 1.71 4.0 | Prairie Creek 64 5 | 38.8) 1.45| T. 82.5) 1.99 0.3 
Grafton ........ OB 2.0 | Princeton 73 8 39.0, 1.90 2.0 | 2.80 | 28.0 
Grayville .... 42.5| 2.05| T. | Richmond. 61) 1.92/ T. | Hedric 6) — 2/ 82.4) 1.88) 3.2 
Greenville ..... 7 | 39.8) 2.00 1.7 || Rock 20/ 44.1; 1.11| T. || Hopeville 67 | — 4/ 1.38 )...... 
Griggsville .... 66 87.0) 1.64)..... Rockville .. 36.1) 1.52 1.0 | Humboldt 6) — 30.2 2.23 6.0 
Halfway..... 77 11 | 44.0) 1.89 em . eee 5 | 38.5) 2.08 2.5 | Independence........... 60 7| 27.0; 1.02 9.3 
Halliday 79 41.8) 1.15 Scottsburg .............. 68 40.8) 1.48) T. | Indianola ............... 70|—4/ 84.3) 2.90)...... 
BB | 0.72| 0.8 || Seymour...... 64 6 | 36.6) 2.20; 2.2 lowa 638 | — 80.5 3.32, 2.0 
60 | — 1/| 82.0/ 3.15/ 16.0 || Shelbyville..............| 68 36.0 1.69 0.5 | lowa | —7/| 97.7 2.80)...... 
Hillsboro cree 6 | 87.9) 1.70 0.5 || South Bend.............. 50| —8/| 2.0) 2.46) 11.5 || Keosauqua..............| 67 2/ 33.8 1.71 8.5 
Joliet. ....... of 0| 20.8) 2.24 7.0 52, —4/ 29.5) 2.90 9.5 | Knoxville 69| — 83.4) T. 
Kishwaukee............. 55 — 1/24) 1.07) 5.0 erre Haute ............ 69 5 | 37.6 2.25) T. || Lacona..... coe] 1.97 
Knoxville 61 — 2/ 30.8; 3.20 6.5 || To 5 | 28.0) 1.56 8.0 | 56) 20.6) 1.69, 16.9 
coe 20.8) 1.84 V TTTTITT TTT 52, — 4/ 30.8) 1.30 8.0 | Larchwood...... 70 | —10 | 31.0) 1.07 | 10.5 
1| 1.55) Veedersburg... ....... 65 0 | 87.0; 3.18| 8.5 || 67) 1.55) 38.4 
2.0; 1.51/| 16.2 VOVBY 69 40.4 1.40 | 3.96 9.7 
T. || Vincennes ...... 72 8 | 40.2) 2.42 2.0 | Lemars.. 70 | —8 32.0) 1.35 2.5 
37.2) 1.56 | 1.98 0.5 || Lenox... 68 | 33.4) 1.49 0.6 
31.1 3.52 4.0 M 1/| 30.8) 0.74 0.8 || Logan ..... 70 | 33.0) 1.95 2.0 
1.8 || Worthington...... 70; 5| 232) 0.9 || Maple | 1.294) 9.0 
Mattoon... 68 40.4/ 2.18) 24 ian Maquoketa ...........--| 68  —2/ 30.1) 10.5 
Minonk ........ 57 | — 81.0) 3.02 5.5 || Hartshorne ....... .. 89 21, 54.2) 1.44 Marshalltown .........-.. 381.38 8.78 13.0 
Monmouth. ............ —1/ 2.10 3.4 || Healdton................ RN 19 | 58.4) 1.39) T. Monticello 54° —2/20.0) 2.49 11.0 
Morrisonville ........... 67 5 1.60) T. || Lehigh 91 2253.4) 2.41 65 2/ 33.2/ 1.64 )...... 
Mount Carmel .......... 2.13 1.1 || Muscogee .... ......... RY 18 | 49.8 0.57 Mountayr ......... —5/| 388.8) 1.75 0.5 
Mount Pulaski .... 63 0 35.4 1.3 Ryan see M4 53.8 1.3 Mount leasant .. 70 0 29.9 1.30 
Mount Vernon ......... 76 8 | 30.7; 1.48 0.2 McAlester........|...... 3.19] F. Mount Vernond.......... —5 | 29.4) 2.90 8.4 
New 75 9 | 44.6) 1.89 equah........... 15 | 49.5 | 0.55 1.37 3.0 
Olney...... 71 1.02 New pton .. -| 58) —9| 26.5) 1.45) 14.5 
tawa.. 58 2/ 31.8) 2.91 6.0 85 15 | 50.0) 0.85 Ne M 65 | — 6 81.8) 3.55) 11.0 4 
Palestine .. 67 4 37.5 4.02 0.4 w bers Falls ..... eee 1.11 North MoGregor.... 2.08 10.5 
1 ana 67 5 37.8 1.66 Te Northwood 62 —10 27.2 1.48 
Peorlad..... 33.6; 2.52) T. Odebolt .. 71|—7/ 31.8) 1.50 2.5 
Peortad 4/34.2) 1.42) 1.4 84.6) 3.5 en .. 68 | — 31.7) 2.09, 3.0 
veces —1/%.2) 1.89 1.8 2.50) 17.0 | Olin.... — 8.14 14.0 
73 10 | 41.9) 1.88 0.8 28.4) 1.96 6.8 | Onawa 76|—6)/ 34.3) 1.40 3.8 
Rantoul 1/| 32.9; 2.72 4.3 30.8 | 2.96 4.5 52 | —13 | 25.8 | 2.00, 17.7 ] 
Raum....... 7 44.6) 1.76) T. | S 281 2.6 | 68) — 4) 38.0) 1.80) T. 
Riley ......... 51 —2/ 26.6) 1.35| 9.3 || Ames (near).... .... ..|..... 3.66; 5.0 | Oskaloosa..............., 68|—2/ 82.0) 232 23 
RODINgON.... 72) 7| 80.4) 1.76) T. 60 82.6) 2.04 0.8 65 34.4) 1.30 3.0 i 
Roundgrove.............| 89 8.12)...... udu GO — 6 | 88.6 | || 88.4) 1.78 1.2 
Rushville. 64” 83.4°| 0.96 1.5 || 60 —9/ 2.40) 16.0 | Pacific Junction ....... 84.6) 0.9 0.1 
Scales Mound 56) —4/ 2.00) 11.0) 67 | —5| 8.44 || 67) —8/ 2.6) 1.30/ 9.0 
Shobonier ..... 75 7141.6) 1.40] T. 852) 1.40) T. || 78 | — 87.8| 1.81 |...... 
Streator ....... 58 — 3 82.0) 2.85 )...... 67 | — 1/ 32.8/ 1.54/ 5.5 Rid $7.8 8.90 16.9 
Sullivan. ..... 1.92) T. —4/ 80.0| 4.64 9.7 || Rockwell City ......... 68 | — 7/| 82.6| 1.81 2.0 
Sycamore ...... —1/27.7) 1.96 4.3 66 1/333) 1.86 0.5 || Ruthven...... 638 | —12/ 25.8 | 1.74) 17.0 
cee 78) 101488] 1.95) 1.69| 12.2) City..... 70|— 90.0/ 1.61 |...... 
Tiskilwa 546) 3.52 9.0 8.90 |...... nton ... eee 67 | — 5 | 32.5) 2.8% 1.0 
2.07 0.1 | Burli coocse oof 2.23 |...... || Sheldon .... 1.24 8.4 
Walnut . 88 1| 90.9) 8.17) 15.5 — 1.95 | 2.0 || Sibley ........... 69 | —12 | 20.0 1.41) 11.7 
Wheaton **..... 1/31.1' 1.66! 18.0 72! 90.2] 2.97! 68! 82.7! 3.40) 25 
i 
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12 | 43.4 
79 12 | 47.6 
65 8 | 39.6 
70 3 | 41.2 
i7 10 | 44.0 
78 10 | 44.2 
71 |— 1) 41.5 
76 11 44.4 
68 10 | 43.8 
74 13 | 43.2 
73 10 | 42.2 
76 | 21 | 45.4 
72 8 41.8 
67 |... 44.4 
79 9 | 41.9 
71 5 | 40.6 
72 8 | 43.4 
69 4 40.2 
73 14 | 41.2 
68 7 | 42.3 
65 5 | 39.4 
77 11 | 44.4 
69 4 | 39.2 
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81 14 | 47.0 
71 10 | 43.4 
78 13 | 45.0 
69 0 | 40.3 
71 8 | 42.7 
65 4 | 37.7 
71 | 40.5 
71 8 | 41.8 
67 6 | 40.5 
70 10 | 44.8 
74 9 | 45.7 
84 31 |: 60.8 
89 | 30 58.8 
89 32 | 59.0 
89 | 28 | 56.2 
87 31 | 60.2 
85°| 54. 
88 37 | 57.8 
88 B2 | 
87 30 | 55.6 
83-83 | «57.7 
84 34 | 59.2 
86 | | 53.6 
81 33 | 60.1 
85 | 31 | 59.6 
87 32 | 60.4 
80| 382) 60.8 
80 | 381 | 58.7 
83 29 | 58.8 
84 32 | 59.0 
86 | 28 | 55.7 
84 30 | 56.0 
86 | 36 60.2 
91 26 | 56.8 
89 27 | 56.2 
88 | 31 | 59.0 
90 | 25 | 54.8 
93 30 | 55.9 
85 | 32 | 58.2 
33°) 58.6¢° 
89 29 56.0 
84 31 | 58.5 
88 25 | 55.6 
88 | 35 | 60.4 
88 24 | 54.2 
87 | 34 | 60.4 
84 30 | 60.2 
BB | 
87 28 | 55.0 
90 | 60.8 
82| 31 57.8 
81 37 | 60.2 
838 | 82 59.4 
41 | 60.0 
87 33 | 59.8 
85 | 31) 58.1 
56 3 | 30.0 
54 29.3 
46 | —20 | 20.0 
50 | — 5 | 26.6 
48 | — 5 | 26.6 
50 | — 2) 24.6 
— 5 | 25.3 
47 | —12 | 22.4 
47 | —30 
52 1 | 27.6 
40 | —20 | 18.0 
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+ Temperature. Precipita- Precipita- | Temperature. 
(Fahrenheit.) tion. tion. (Fahrenheit. 
| 
Towa—Cont'd. | | Maine—Cont'd. ° 
‘ 
Spirit Lake....... Canton 50 | — 
as 
0 70 « 
Waverly 8 Charlotte Hall..........| 69 
) Chewsville 
Kansas. Deerpark 56) — 
Altoona 1 | 40.9 Owenton | 
| Greenspring Furnace...) 66 
H to 65 
77 
& HANCOCK Cl] — 
Cunningham 848 108, | Mount St. Marys Coll...| 65 
Dresden ...... | Prince Fredericktown..| 7 
ee 0) =. | +} | 
ee | | | 16 | 
15 | 1.0 |) | 11 
Donaldsonville ........- i] — 4) 
Independence..........+ — | | 
Jeanerette ......... | 51 8 | 
| 
| 
| | 2.0 
Manhattan | | T. 6 
16 | | 2.0 |) Dudley*!..........+ 
16 | | East ‘Rempicton 
WOE 
| | 1.0 || 
13 | | || Pitehburga®i 
14 | | 2.0 || Fitchburg b..... 
Osage — 5 ain . 
| | | oo | | 
10 | 48.9 
Bardstown ............++| 74 8 | 42.2 DOF | 42 3 | 26 
| | 
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124 Marcu, 1900 | 
A 
Taste of eluntary and other coperating 
Temperature. Precipita- Temperature. Precipita- Temperature, Precipita- 
(Fahrenheit) tion. (Pahrenheii.) tion. | (Pahrenheit.) tion. 
4 & & | g ‘ 
Pont. Tre. City. | Ine 
Michigan. | Vandalia... 4.0 
Africultural College. 12.9 49 T. 
13.0 | 52 | 
21.7) 53 | —12 | 23.8 1.5 
Berrien Springs 21.5 || 54 | —14 24 0 
Big Point | Bear 59 | —13 | 24.0 0.3 
Big Rapids 12.5 Bemidji 51 | —18 20.8 
27.3 Bird 61 | —11 | 95.5 
Calumet 13.0 Blooming Prairie..." 49 | —13 | 25.0 
11.0 | Brainerd ........ sees) —14e! 19, ge} J 
Charlevoix | — 5 7.0 Caledonia 44 | —12 | 23.0 | 
Cheboygan —12 14.0 Camden 69) 27.2 | 
Clinton —5 14.5 Collegeville 55 | —10 | 25.6 
— 3 6.0 | 51s, 99 ge! 
Eagle Harbor ...........| —7 10.0 || 68 | —12 | 28.4 
140) 14.0 57 | —12/ 25.6) 1.33 17.7 
—11 1) 4.46/ 33.5 Fergus | 54 —15/22.9/ 110 30:8 | Brunswick 2 T. 
Frankfort « (1.15) 11.5 | Glencoe ...... 88) — 98.09 | 5 
6 200) 10.0) Grand Meadow........._ 49 —13 | 23.2/ 49 26.0 —4 2.0 
ences 2.61; 19.5 Koochiching 52 | —20/ 15.0 Cowgill 4 
Harrison 08) 85 54) 19.0 0.58/ 6.3) Edgeh 76 10 
Harrisville | 90.5 || Leroy 55 —12/-98.7| 1.03| Edwards 1| 
000s 2.10; 16.0 Long Prairie . 88) 23.6 0.95 9.9) 76 12 
Hastings 2.16) 12.7) 66 | —11 | 28.3 1.40) 10.8) BI 2) ) 20 
Hillsdale 6; 2.55) 18.5 || Milaca....... 54) —15 24.6 0-80 | 8.0 | 74 1 | 38.4 0.2 
Holland 46 62 | —13 | 26.2/ 22.0 | 76 4 | 40.2 ?. 
21-0 || Minneapolisa 58} —11/ 24.1) 1.58/ 35,3 | Galena 
484 0. 3% 1.0 | 47*| —10 | 25.2 1.27 14.1 | 71 1 | 87.7 0.2 ] 
Iron 52 0.79 8.6) Montevideo 64) 3.2) 1.76 18 8 | Glasgow . ... 73 2) 38.4 
Tron River......... 1.20 12.0 54 | —15 | 24.8 2.07) 21.0) 1 
Ishpeming 1.75 17.5 || Mount TPOM —18 | 17.4) 0.15) 1.5 | Halfway 8B | 46.0 7 
1.41} 13.0 Newfolden 58) —22/ 16.8/ 0.63 8.4 Harrisonville 8 | 38.6 0.3 
Jackson 3.70 | 17.5 || New London... ........ 22 0.77) 7.0) Hazlehurst...... 0.4 
Kalamazoo 1.98) 15.0 | ow Ulm gy | 2.88 | 9 | 46.2. A 
Lake City 0.80) (8.0 || Park Rapids 19.5 | 1.08 10.3 | Houstonia (near) cones 0.2 A 
2.20; 16.5 | Pine 53 ~19 18.1 0.76 11.2 Irena.... 2.0 A 
1.70 | 17.0) Pleasant Mounds......./ 59/ | 17-0 || Jackson® T. A 
1.30) 13.0 || Falls... 53 | —9¢ | | 5.5] Jefferson City 79 A 
0. 65 7.0 Red 2.2 | 74 0.3 A 
060; 6.0 Rolling Green 60 | ~10 24.0 Lamonte 
1.89/ 9.8 st. Charles 49} ~11| As 
—7 0.94 bo | Sandy Lake Dam 55 | —2p. ?. Ba 
—7 0.60) 55 | —12 0.8 
—12 0.80 | | two | 0.5 
—4 2.28; 6.5) 48 | —10 
Mount Clemens | —2 2.18 |...... Willmar....... 87] 0.5 
Mount Pleasant......._| —10 9.85! Willow 54 | ~—16 0.6 Bl 
4 1.45 | 12.0 || Winnebago City... 0.2 BI 
Newberry —18 1.68 | 17.0 | Worthington | T. B 
— 4 1.70) 17.0 | Mississippi. T. B 
Old Mission...... 78 | 20 Cc 
Owosso .. Bay St. Louis... 83) 85 | 58.6 T Cl 
Plymouth Booneville ...... 80) 92/ 49.8 Cr 
Port Austin Canton BG 30 | 55.0 0.8 
Columbus 83; 28) 51.7 0.4 D 
Sidpaw....... Greenvillea 2.0 F 
Somerset Greenvilled T. F 
Thomaston ..... Holly 0.8 Fe 
Kosei 41.0 1 2.0 . 
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Marcu, 1900. 
Precipita- 
tion. 
3 
a 
Stations. 
is 
Missouri—Cont’d. ° © \Ins. | Ina. 
Sarcoxie**.... 10 | 41.0 | 0.98 T. 
Sedalia .... 5*| 40.8") 0.75 
Seymour... 8 | 42.0); 1.78 
Shelbina... 1.20 T. 
Sikeston...... 13 | 46.1 | 2.72 
Steffenville ...... 0 | 3.9) 1.16 0.5 
Sublett .... 0 | 32.7; 1.70 0.5 
0 | 36.6 1.84 7. 
85.2) 1.71 1.0 
7 | 43.6) 1.08 0.2 
Warrensburg...... ....- 5 41.7) 1.31 
Warrenton ...... 6 | 1.80 0.5 
owsprings ....... ave 4 
Windsor ... .«. 5/ 41.3) 1.06 
coo cece 11 | 47.8| 1.21 
Ze 8 | 45.0) 2.06 0. 
Adel .......... 83.6 1.43) 12, 
Boulder ... 35.7 | 0.58 5. 
Chinook . 1.00) 10. 
Columbia Fal 38.6) 0.54]..... 
Corvallis ...... 42.5 0.35 3. 
w cy - 364, 0.10 1, 
Dearborn Canyon 36.6) 0.85 7. 
33.5 0.40 4. 
36.2) 1.238/ 12. 
Fort Logan...........- ee} 32.5) 0.79 7. 
Glendive ... 29.4/ 1.50/ 15.0 
Glenwood ...... 96.4 | 0.56 |...... 
Greatfalls ......... $7.8) 0.538) 5.3 
Livingston 34.9 0.44 4. 
Manhattan 87.8 | 0.92 9. 
Martinsdale............. 35.8 0.40 4. 
Marysville............ .. 82.8; 0.60) 6. 
42.4) 0.37 0. 
82.6 1.15 8. 
33.8 | 0.57 8. 
41.0) 0.20 = 
27.5 | 2.86 | 23, 
$1.5) 1.62/ 16. 
33.6 0.70 7. 
33.2) 1.04 9. 
41.0) 3.02 2. 
85.2 |.. 
34.4) 0. 
33.9) 0. 


Nebraska. 
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Benkleman 

Bluehill.... 
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Brokenbow *! 
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74 
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2 1. 
T. 
67 

31 0. 
47 1. 
2 
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81; 
78 1. 
65 

80; 2. 
00 1. 
13 2. 
83 

9) 0. 
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Gothenburg ..... 


| Grand Islanda.. wee 
| Grand Islandd..... ..-- 
| Grand Islandc .......... 
Greeley...... 


Ha Springs............. 


Loup 
Lynch . 005005 
eee 


Madrid 


Marquette........... sees 
Mason 


Merriman .......... «+. 
| Minden .... sa 
| Mindend.. dees 


Monroe. 


Nebraska Cityc......... 


Nemaha * 


| 


Plattsmouthd.... .. 
Ravenna 0 
Redcloud 0*!..... .....| 78 
Republican*®!...... 6 
St. Libory ... 


| St. Paul.... as bai 
| Salem ® 4 


Stratton ..... 


Superior*®.......... 
Syracuse ...... 


Tablerock 


umseh 


Thedford ......... . 
Turlington 


Valentine 


| Wakefield ..............- 


Wauneta...... 


Were We Water *i. 


Wellfieet . 


Wilsonvilie** .. 
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Temperature. Precipita- Temperature. | Precipita- 
| (Fahrenheit.) tion. | (Fahrenheit.) tion. 
| 3 | 
| | Stations. 
| | | 
5 
Nebraska—Cont’d. ° ° 
Fremont .... —6) 
GOMOVE — 1 
1 
80|—3 
Hartington .............-| 71) —10 | 30.2 5.0 
T| — 2 | 86.8 
Hastings*!..............| 78 2.4 
81 1 4.0 
Hooper 74) —5 4.0 
Kimball ...............| 4 | 32 
Kirkwood *!.. .........| 11.5 
Laclede —5 
Lodgepole 76 0 
8/—8 | 4.0 
cece |} 80 
78 2 
81 1 
70|—2 
74 2 
74 0 
74 | —10 
North Loup 
Oakdale —7 
| —10 | 
Paimer*?.............. | 84|— 5 | 39.2 | 
|—6| 74|—2 | 84.5 | 
73 | 8 
Arapaho*! 784 8 | 36.7 | 
Arborville *! ............| 80 | — 4] 36.2 | 
Ashland @ 79) — 4 | 36.9 | 
Ashland }*!...... ..... 75|—8 
AUDUFD 0 | 7. | 36.6 
7%6 | — 2} 70 0 | 87.9 |. 
coe Stanton ®!.......... 73] — 8 | 82.6 | 
0 | State Farm............--| 79 | 88.0| 
2 | 37.0 80 4 | 38.0 | 
Tecumseh d 36.2 | 
6 | 36.0 ........ . 
11 34.2 | 
4 | 40.2 
5 | 35.0 
q 1 | 38.9 
1 | 43.6 Westpoint ....... 
0 | 41.6 
Fairmont 80) — 3 36.8 
Fort Robinson .... | —7 84.9 | 


New J 
ew Jersey—Con 


Perth Amboy............ 


New Mexico. 


Fort Union ............. 


Fort Wingate............ 


essilla 
Rato 


San Marcial 


u 
Naw York. 
sacs 


Alfred 


cos. 
Pranklinville... ........ 
Fulton..... 


Taste II.— 


Temperature. 
(Fabrenheit.) 


Mean. 


w~ 


ton 
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#28: eSScan 


Charlotte*™,............ 


: £88 


SEAS: 


9388 


wee 


Sze 


727 


8399 


Ina. 
10.5 Honeymend 
10.0 ck Falls 


11.5 
7.5 
13.0 
6.0 


T. | Mount Morris 
6.0 | Newark Valley.... ..... 
New Lisbon ....... 
North Germantown 
| North Hammond........ 
Number Four........... 
3.1 | Nunda...... 
2.0 || ensburg. .......... 
4. Penn Yan .. 
Perry City.. 


8.5 Poughkeepsie 
eee 
T. || Red Hook ........... cae 
|| Richmondville ...... oe 
Rome..... 
| St. Jo 
Salisbury Mills........../..... 
olla 
7 ra 
Schenec 
0.6 | Schenevus .. 
| Setauket 52 
85.0 | Shortsville ............ 49 
30.0 | Skaneateles... ...... 
uth Canisteo .......... 
85.2 | Southeast Reservoir. 
26.0 
18.3 | 
19.4 | 
32.5 | 
35.1 
37.0 
51.0 
10.8 
8.5 
30.0 Westfielda...... 
39.0 || Westfield 
|| Westfleldc .............. 
41.0 | Windham ..... eneoeen ee 
49.6 | North Carolina. 
50.5 || Abshers .............+.... 
42.0 | Asheville .. 
11.0 
33.0 | 
12.5 | 
19.0. 
30/0 | 71 
43.0 | 
17.5 | 75 
16.2 | 69 
8.5 || “| 
4.7 || 72 
24.0 || Henderson...............| 76 
82.5 | Hendersonville 76 
12.8 79 
25.0 64 
29.6 | 67 
42.2 | 76 
33.5 62 
8.4 berton es 73 
8.6 |' 
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cece 
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| Sheyenne............ eee 


| Towner 
| University ........... .. 
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Wood bri 
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Bladensburg ..... ...... 
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126 MONTHLY WEATHER REVIEW. Marca, 1900 
imatological record of voluntary and other cooperating obsereere—Continued. 
Precipita- Temperature. Temperature. Precipita- 
tion. (Fahbrenheit.) (Fahrenheit.) tion. 
3 3 
° ° ° ° ° ° 
58 36.3 51/—5/ 2.6) 3.91 | 22 
60 35.5 Bs 0 
55 4.7 50|— 4) 24.8 7 ocksville...............| 72 T. 
DCOCaSs Indian Lake............., 50 20.5 | 9 || Monoure................. 71 | 
Somerville..............| King Station 5 | 20 | 22 
South Orange ..... .....) 54 Lake Placid.............|......|... 0 || Patterson®!............. 18 | 8.0 
Toms River .............| 65 50; — 5 | Pittsboro... 17 
5 
5 1.0 
0 
64 oe 
48° 0 5.5 
uquerque ............ 
33 60 254 
51 15 
Bernalillo ...............| 50.6 | 7 2 
Bluewater.............. 70 41.8) 49 27 
t Lasvegas .......... ‘ | a es ‘ 3 
Fort Stanton... ° | 19 eee 45 | 21.0 57 | —14 
80 15 49 | —10 | 25.4 | cece 55 | —15 
78 15 52 | —12 | 21.9 Bottineau ............... 48°| —16° 
70 4 || Plattsburg Barracks....| 44 —I1 | 22.2 | Churchs Ferry........... 55 
Gallinas Spring.........| 78 18 7.0 || Port Byron..............| 23.8 Coalharbor............... 56) —10 
Las Vegas Hotsprings ..| 74 21 | Dickinson 71 | —16 
Lower Penasco..........| 79 Ellendale................ 
78) 
0000: | - | Pullerton......... 
4 
Winsors Ranch.......... 6 0 
78 8 
4 4arimore ......... 
| 48 | 
23.7 
7-7 
Ange | —11 
Appleton 6 21.8 
—4 9.0 | sees 
47 | —29 55.0 || New England ........... 
Baki winaville...........) 47) — 15.5 | Oakdale ....... | 
Bi Sandy®.,.......... 470; — 6) Power ........ 4 
Bolivar BO) | 3.51 16, 
46 | —10 2 
Brockport 1 | 14.0 | 
Canajohbarie...... .... . 10 
48 | —26 &. 1 | 6 
Carmel ......... 2 | 5.4 —19 1 2 
Carvers Falls............. 50) —19 | 26 Ohio. 
Cedarhil!..... T. | Annapolis............... —5 
Cortland ................, 1.0 | 
Dekalb 0 
cal — 62 0 2 
0.5 | | 87|—3/ 
| 1.0 60 | — 
—18 T. 61 | — 
Glens Falls........ ..... 51 | 9.0 
Gloversville... .........| 46 —12 | T. Cam 
Hemloom 4.5 ‘ 
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Marca, 1900. MONTHLY WEATHER REVIEW. 
TaBLe II.—Olimatological record of voluntary and other cooperating observers—Continued. 
Temperature. | Precipita- Temperature. | Precipita- Temperature. 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) 
Stations. | Stations. 2. Stations. 
Ohio—Cont’d. ° ° ° Ina. | Ins. Ohio—Cont’'d. ° ° ° | Ins. | Ine. —Cont’d ° ° bed 
Cardington ...... 58 | — 8 82.8/| 1.88| Westerville .............| 57 1 | 34.2) 2,44 7.8 || 95 | 80 51.2 
2.54, 0.7 || Willoughby 8.95 1.0 || Westfork*! 68) 82 49.6 
Colina — Qe] 81.6°) 2.21 4.0 || 57 | —4/ 81.7] 2.25) 4.0) Weston.... 75] 80) 47.8 
Circleville 62 1 | 87.0 | 1.24 1.5 | Youngstown 968 1.5 || Williams ................, 80) 28 | 49.4 
Clarksville 1 | 86.5 | 2.78) 2.8)|) Zanesville 2.78) 5.5 Pennsylvania. 
Cleveland a.. .......... 54) — 2/ 29.7) 2.17 4.6 Oklahoma. AltOONA — 5 | 80.6 
Cleveland ...........--| 28.8) 1.27 1.1 |) Arapaho 90 20 50.6!) 0.35 Aqueduct 8 85.3 
66 | — 88.9) 2.18 | 4.0) Beaver........ 87 | 46.2) 10.1 || Athens 54 | —12 | 27.8 
Colebrook 52, 27.6) 1.68 1.0 |) Burnett ....... 95 16 | 51.0; 0.50| T. Beaver 
000000 2.87 | 0.2 || Cliftom 18 | 47.4 | 0.27 Brook Ville 
Dayton 64 0 | 35.6) 1.97| Edmond........ 86) 13 | 48.6) 0.08 Browers 
Defiance..... ..........,| 28.1) 1.81 8.6 || Fort Reno...........-...| 92| 20|50.7/ 0.47) T. || Butler..... — 4) 80.4 
Delaware .......... 88.4| 2.44 9.0 || Fort 90 20 | 52.5 1.00 54) —7 | 88.2 
Demos...... 56/—1/ 32.6) 1.85) 89 19 | 49.9) 0.49 54) —2/| 30.8 
. 3 29.6 2.25 10.5 | Hennessey 92 20 48.2 0.60 Cedarrun......... 
54) — 1 30.4) 2.61| Jefferson............ 47.6) 0.35 Centerhall .............. 31.0 
58 | — 3 / 31.8) 1.52) 2.5) 47.6/ 0.62| 1.0| Chambersburg .......... 68|—8 34.4 
65 1/| 387.0 2.04 2.0 | Kingfisher .... 92 20 | 0.67| T. || Coatesville..............| 66 36.9 
56|—8/30.6| 8.42| 8.5|| Mangum. ..... 92 | 51.8/ 0.25| | Confluence. .......--.... 62} 82.8 
60 5 | 35.4) 2.89| 4.0 | New 85 | 18 | 45.9) 0.15 Coopersburg ............| 68 2) 35.4 
58 | —2/| 34.2) 8.41 9.0 || Norman. 90 19 | 50.8) 0.93) TT. Davis Island Dam . 
62 4/38.2) 2.45) 3.5 | 87 15 | 47.8) 1.87 Derry Station ... -| 1 | 38.8 
55 | 4/ 80.6| 2.29) 4.0)| Perry......... 14 | 48.8 0.18| T. || Driftwood ...... 
52; 1.64 2.4 | Prudence........ coe 18°) 48.8) 0.15 cole aes 
Greenville. .... 0 | 33.0) 2.37 Sac and Fox Agency..... 98 15 | 48.0 0.41 Dushore....... 50 | —14 27.4 
Hanging Rock...........| 70 41.2) 2.70)}...... | Stillwater...............| 90 16 | 49.8 0.51 Dyberry ......... 51 | —23 26.3 
Hedges ..... 60, —4/ 29.6) 1.14, 3.5)) Waukomis.... .........| 91 15 | 48.6 | 0,20 East Bloomsburg........ 
52) — 9 | 26.4) 2.44) 11.0 | Woodward 90} 22 | 47.7 |....... East Mauch Chunk.. ...| 57| — 8 31.7 
Hillsboro 61 | — 35.6 2.05 2.2 53 0 | 35.2 
Hiram ....... 58) — 6 | 28.0) 8.45) 74 52.8 | 3.01 Ellwood Junction 
53 | — 8 | 2.0 0.92 | 20 || 4.71 Emporium ..........-. 53 | — 8 | 29.1 
63 0 | 1.95) T. || Alpha..... 83 51.0| 8.78 hrata....... 60 0 | 35.4 
63 | — 34.0) 2.31 9.8 || 74 30 | 54.2 | 0.47 56 | — 82.8 
57 6 | 32.8 2.97) 6.5|) Ashland d................| 7 29 | 50.6 | 1.87 Farrandsville 
61 0 | 35.8 2.61 3.0 |, Aurora( 83/608) Forksof 54 9 35.8 
55 | — 6 | 27.8 2.01 2.6 |) 64 84 | 5.87 Franklin 56|—11 | 80.4 
64 1| 36.2) 2.74 4.0 75 | 82 | 49.6 | 10.56 OEE 
64| —1/| 36.6 2.12; Blalock. ..... 58.4) 0.56 Girardville 
64, — 8 | 35.4) 2.01 4.2 78 40 158.5 | 38.34 Grampian ...............| 62|—2 27.6 
63 5 39.2; 2.84) 6.5 70 18 | 42.6 | 0.54) 3.0 Hamburg...... 
58 | — 2 | 82.6 2.47 5.8 |, 75 | 20) 47.1) 0.24!) 0.5 || Hamlinton .. 52 | — 5 | 2.0 
56| — 8 | 80.4; 2.28) 2.0) 51.2) 7.15 Hawley.... 54 | —22 26.6 
1 | 30.8) 8.17) 11.5) 7 34 | 51.8 | 5.13 Hawthorn...... 57|—7 30.8 
68 | —2| 86.6 3.10 4.0 5.58 Hews Island Dam 
Mil} port 56) — 4) 80.6) 3.15 1.5 78 | 382) 51.0) 4.66 Huntingdona. 34.5 
Montpelier .............. 27.8) 2.39) 81 2% 49.4 1.18) Huntingdon d 
1.21 2.0 | 7 | 50.38) 5.44 Johnstown .. 68 | 33.8 
New Alexandria .. ..... 57, — 2 33.6 3.35| Fairview......... 66 39 | 50.4) 6.10 Keating . 
New Berlin.............- 55 | — 31.4) 2.49 1.0 | Falls City.............. 74 80 | 49.38 | 9.25 Kennett Square......... 65 8 36.4 
New Holland........ 63 0 | 36.0) 2.28 2.0 || Forestgrove.............| 79 29 49.9) 5.40 Lancaster ............+++ 63 8 35.2 
New Paris. ..... 54) 84.8) 2.86 1.0 | Gardiner ......... 79 87 | 52.0) 8.80 Lawrenceville .......... 52, —15 | 245 
New Richmond .......... 64 38.5 1.90 1.0 || Glomora 7 81 | 49.2 | 11.98 — 7 | 34.8 
New Waterford ........ 55 | — 2/ 32.2) 2.84 7.2 Government Camp..... 66 21 41.5 | 7.78) 30.0 oe 50| — 7 | 2.2 
North Lewisburg ....... 59 | — 4/ 31.1) 2.25 4.5 Grants Pass ............. 80 31 | 51.6 | 2.74 53 | —17 | 32.6 
North Royalton........., 54) —5/| 20.2) 1.75 3.5 || Happy Valley ...........| 72 18 | 0.54 1.5 || Lockhavena............ 5) 84.4 
Oberlin ...... ee 55) 30.0) 1.77)...... || Heppner ..... 27 | 48.6 | 1.34 LOCK NO. 4 
Ohio State University...) 59 0| 34.8) 2.56 2.0 | Hood River (near) i. ...| 74 2 | 51.5) 1.43 60 0 31.8 
Orangeville ............- 56, — 7/| 20.2); 2.29 3.0 || Jacksonville ............| 79 81 | 50.0) 1.52 
88) —2/ 31.9) 1.67 5.5 OBOPD 68 20 | 41.2) 0.56 5.0 || Nisbet... ee 
58 | —3/ 33.7 | 8.08 5.0 || Junction City*!...... | 36 48.8) 5.04 
1.69; Kerby.................. .| 88! 29/| 50.8/ 5.78 
—4/| 33.2) 2.62) 4.7 || Klamath Falls... 24 46.3| 0.20; 2.0)| Philadelphia............| 61 11 | 38.3 
—2/ 33.5, 2.00) 2.0) Lafayette *!...... 76 34 | 49.7) 4.63 uakertown ............| 38.7 
8/ 389.8 2.70) 5.5 nde.... 73 | 46.4) 1.82 eading?......... B48 
2.60; 4.2) Lakeview ...... 69 11 | 41.8} 1.04 2.5 || Renovoa... 
6 | 41.9) 2.50 4.2 || Lonerock....... 69 17 | 1.59 0.5 | Renovod... 53/—3 82.2 
Pulse . 1.91 3.3 || McMinnville ... 76 81) 50.8) 6.32 rsto 538 | —16 29.1 
Richwood ............ 588) —8/ 38.0) 1.82 8.7 || Merlin*!...... 99 30 | 50.6) 1.60 St. Marys.. 50| — 26.0 
Ridgeville Corners....... — 1.70! 8.5|| Monmoutha*!..........| 72 82 | 50.7) 4.21 Scranton ......... 55 | —14 | 30.4 
Ripley 64 2/ 38.3) 1.65 8.4 || Monmouthd.............| 76 31 | 49.8 | 4.98 Selinsgrove .............| 54) —11 | 82.9 
Rittman ......... 58 | 82.6| 2.40 0.5 75 33 | 51.1 | 5.94 Shawmont..... 
53 | — 3 29.0| 3.73) 7.0|) Mount Angel............| 384) 51-2 5.87 Sinnamahoning levees: 
w 55 | — 1 | 38.0) 2.383) Nehalem........ 9.78 Smethport...... of 51 | —10 | 25.9 
Shenandoah ....... 56|— 5 29.6) 1.88 2.1 || Newberg 78 81 | 51.8 5.92 Somerset...... ...... —2| 2.4 
Sidney 59; — 1/| 32.1) 2.99 3.8 | Newbri 70 15 | 43.8 0.50 South Eaton ............ 52 | —13 29.9 
Sinking 8 0 | 37.6 | 2.05; 3.7 Newport ...... 80| 380 49.8)| 7.74 State College..... 51|— 1 30.6 
Somerset .......... 2.68 3.1), Pendleton ............. 76 28 | 50.8 | 1.85 Swarthmore......... 61 10 36.5 
Strongsville 2.46; 6.5), Prineville ........... ee 72 16 | 47.23 | 0.16 || 
68 0 | 39.6 1.87] Riddles*!...............| 49.2] 1.30 Uniontown.....-.+. 58. 8 | 34.6 
54) — 1/| 2.14) 10.9) Riverside............... 71 19 | 45.6 | 0.50 0.5 |) — 4) 26.8 
58; — 3 82.6) 8.25/| Salom.... ......... 7% 30 50.2) 4.25 Wellsboro.... 2.0 
55 0 | 33.6) 2.01 2.2 || Sheridan *!.............. 70; 33) 48.5) 4-71 Westchester ............ 61 6 35.8 
66 39.0) 2.10 2.0 || Silverlake®.............| 78 15 | 42.6 | 0.31 West Newton ...... 
54) — 4/ 28.8) 1.61 4.0 || Silverton*! .............| 78 40 | 51.7 | 3.97 Westtown...... 59° Be) 34. 6° 
— 2/ 20.4) 1.68/ 2.8) Siskiyou®!.... 32 | 43.5 |...... || Wilkesbarre ............ 55 | — 81.8 
1.7 || Sparta ....... 68 13 | 41.4 | 1.55 Williamsport ........ 81.0 
67 | — 30.8| 2.22| Springfiela*! 49.8) 5.54 York ...... 62 | — 5 | 34.5 
58 | 2.77/| 11.1) Stafford. 7 33 | 50.0| 6.85 | 
51 | — 2.17) 10.2| The Dalles 51.1| 1.62 53 9 | 34.0 
68 38.6) 2.00) 38.5 || Toledo.. 80; 50.8) 6.30 58 5 | 82.4 
62 0 | 35.8) 2.21 1.5 || Umatilla . 0.59 58 5 | 80.3 
2190.8] 2.98 BB 46.0) 0.35 Providencea ............| 58 9 | 34.6 
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perature. | Precipita- Temperature. | Precipita- Temperature. | Precipita- 
tion. (Fahrenheit.) tion. (Fahrenheit.) 


and melted 


and melted 
snow. 


Mean. 
Rain 


Total depth of 
snow 
and melted 
snow. 


Total depth of 


Mean. 
BEE 

Minimum. 

Mean. 

y | 


@ 
L 
ow 
~ 


& 
#3 


25 = 
os @ 


'ennessee. 
Andersonville..........- 
Ashwood 76 16 


Henrietta 
Hewitt 


3 
~ 


Calhoun 


SESSSASE 


= 


18.0 || HOMGO. | 
Cheraw ......- Bolivar 21 48.9 0.4 || Houston 80 | 61.6 
Clemson College .....-- 7% | 40.1 70 2) 41.5 10. 862 | 
Conway ...... Byrdstown 7 11 44.8 7-0 || Huntsville ..............| 82) 28 | 59.4 
Darlington Cart 15 | 46.8 5. Jacksonville ..........--| 87 26 | 57.8 3.5 
Effingham . Clarksville 78 14 | 46.0 . 


rgetown 
Gillisonville . 


gasage 


Holland x Frank 16 Ranch. 


Greeneville. 
Harri 


73 
71 
79 
72 
73 
19 
75 
80 
76 
80 
68 


Mann ®..... 
Menardville............. 
Mount Blanco........... 
New Braunfels.......... 


Panter 
Point Isabel*! .. 


@ 


Kimgstree 0..... 
Liberty ........ 
Little Mountain........- 
Longshore, 
Pinopolia 


City 
Johnsonville ........+.- 
ngston ..... 
Lafayette*®. 
Lewisburg. .. 


78 
75 
74 
74 
Kingstree 7 
74 
74 
75 


O00 


BASSSSSLNSS 


ane 


Shaws Fork ...... 
Smiths Mills...... 
Societyhill .... 


| San Antonio............-. 
| 
| San Marcos.............. 


Palmetto 
Pope...... wes 


Tri 

Walhalla ‘ 

Winnsboro ....... 

Winthrop College....... 71 

Yorkville..... 74 
South Dakota. 


ES 


. 
. 


4 


Academy .... 
Alexandria ......... 75 
TR) 


SS 


Ns 


Wichita Falls ....... 
Utah. 


ae 


ang 

3 


|| Tullahoma 


> 

= 

2 

88 


S 


to 8.0 | Castledale............... 44.1 \ 
hamberlain ............ 7|—9 8.5 || Wild 19 0.4 || 47.9; T. | T. 
ark ..... —15 17.4 || WOROM... 16 6.5 || Deseret...... 15 | 44.0 
a —15 Elgin ..... 17 | 47.38) T. 


33.3 
26.2 
27.4 
27.2 
68 25.8 
70 28.4 
73 | —15 | 27.6 
71 29.1 
76 82.2 
6.4 
27.6 
35.0 
4 
8 


Farmingdale ..... 
Faulkton .... 
Flandreau.... 
Forestburg... 
Forest City... eb 


ee 
> 


77 
72 
71 
75 
Union 72 15 
76 
75 
86 
RS 


a 
2s 


4 


Austina... 
Austin 
Ballinger ...... 
m 
Blan 


9.0 || Heber ......<.. 0.34 


Henefer 
Huntsville .... 


SEES 


ecoooe 


Hartman «| 71 | —15 | 27. OO 72/ 2.0 


Hot Springs ..... 
Interior ..... 


Brighton ..... 


70 
71 
Logan .... 
62 


84 

80 

89 

R3 

88 

78 

86 

85 
College Station .... 81 
Columbia ......... -| 
COMPOS 7 
43, 

85 

88 

83 

83 

85 

88 

90 

86 

83 

8S 


— 


1.0 | Ogden 
Pahreah 
T. | Park 
2.2 || Pinto ...... 
Promontory*!.......... 


1.0 || Richfield 


st. 


Corsicana 
Danev: 


Plankintom 
Red fiel 


Estelle 


L 
- 
BESSESER 


FES 


Cer 


ESS 


ene 

> 


Stations. . Stations. 
Rhode Island—Cont'd. | Ine. 
Providencec 
South Carolina. 
1.5 | 
| 
30 
1.0 
25 0.5 
32 1.0 
St. 76 28 | 2.0 
| 
Spartanburg 70 22 
Statesburg 76 26 
Summerville 77 29 
Temperance .........+- 75 25 
25 
| | 
| 
| @ 
| 80 
| 3.5 
Aberdeer 
| 
0.5 
08 
3.0 
Grand River School..... 1.5 : 
Green 
5 
= 1.5 || r 4.0 
78 | — | v. | 
TO) — 
Millbank 1.0 
76 | 1.0 
74 | 13 
7 | 8.8 
| 1.5 
| 4.0 
St. Lawrence............, 77 | 
1.0 
sseton Agency ........ 
s | 8.0 
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Tasie 


Temperature. Precipita- Temperature. Temperature. Precipita- 

(Fahrenheit.) (Fahbrenheit.) (Fahrenheit.) tion. 

FY Stations Stations. By | Se 

= 
° | Ine. | Ine. ° ° ° ine. Wisconsin—Cont’d. ° | Ins. | Ins. 
11 | 40.4; 0,22 3.0 72 28 | 46.2) @90 Knapp ...... 47 | —16 | 22.4 1.10} 11.1 
22 42.2) 0.15 67 25 | 46.2 Koepenick*!,......... 52 —16 | 21.6! 1.60 16.0 
9 | 41. 0.30 6.79 | Lancaster.............. 54, — 6/ 25.1) 1.98!) 
14 35. T. 64 27 41.3 18.24 Madison 50 6 25.1 1,32 12.5 
73} 85 | 52.4) 0.55 49|—4| 95:6! 11.0 
—I1 | 2%. 2.68 8.0 69 85 | 51.0) 6.14 Meadow Valley......... 50 | —18 | 23.0 0.58} 11.0 
0 | 28. 6.05 | 30.8 76 23 | 48.2 0.80 Medford....... 49) —22/ 19.6!) 0.90 9.0 
— 9/ 23. 8.19 | 31.5 OF 80 | 47.3 3.39 O79 | 11.0 
| 20. 8.78 | 31.0 61 16 | 39.0) 1.60 56 | —16 | 22.8) 1.95 14.0 
—26 | 18. 4.05 | 40.0 65 82 45.7 | 2.95 43/—7/ 23.8! 0.95 9.5 
—24 | 22. 8.938 | 38.6) ym 81 | 49.4 6.89 51/—9/ 24.2) 1.7% 12.0 
—11 | 22. 32.2, 78| 29/ 49.8) 250 50 1,20!) 12.0 
Jacksonville ............ 43 | —15 | 21. 3.59 | 26.0 Pomeroy................. 69 35 | 50.4) 2.03 57 | — 6 | 25.0) 1.70 17.0 
Manchester ............. 42) — 2/ 23.4) 2.87) 17.8 | Port To 65) 84/ 48.2] 1.08 51 | —12 | 23.0, 0.70! 1115 
51 | —12 22.2) 4:58 32.0 Pullman................. 68 44.8) 49) —5/ 25.9! 1.05 )...... 
St. Johnsbury ....... 45 | —17 | 20.8! 3.96 83.8 | Renton ...... 9.68) 50 | —12 | 24.6) 1.86 20.0 
Vernon ..... 19.0 | Republic 99 20 | 42.4) 1.88 53 | —11 | 24.4) 1.14) 15.3 
4 —8/ 22.2! 3.70 $8.0 || 0.46 48 | —7/ 25.6) 1.33 15.0 
Woodstock...... 44/96 | 4.98 | 40.0 Rosalia ..... 88) 25/489) Port Washington 55/—7/ 25.6) 1.40| 14.0 
70 30 | 40.8 |...... —5/ 20.2) 2.05 12.8 
Alexandria..............) 68) 49 89.9) 3.14) 8.5) 48.8) 4.86 44 | —20 | 20.8) u.79| 7.9 
Ashland 70 | 17/424) | 88 81 | 51.1 | 10.17 0/29.1) 1.90). 
Barboursville 67° 9°! 39. 8.00 / 11.2 || Sprague 0.12 5 25.6) 1.48 5.2 
ford 65 14 40. 1.56; 10.0 Stam 70 28 | 46.2) 1.80 53 8! 23.0! 0.60 6.0 
72 11 | 48. 11.0 | Sunnyside.............. 71 27 | 48.4) 0.47 50 | — 2/ 1.57 15.8 
Birdsnest*!......... 64 42.0/ 2.65 1.0 | Twin 4,...... 30 | 47.4 5.88 pres case 62 | —18 | 23.6) 2.20 28.0 
l 69 | — 88.6) 4.57 21.0 || 6g 30 | 47.6 | 15.59 Stevens Point...........| 49 | — 9 24.2); 10.0 
Bon Air..... 70 18 | 43.2) 2.58 8.0 | Vancouver .......... 77 81 51.2) 4.55 Bay Canal .. 48 | — 8 | 
73 11 | 43.2) 8.45 9.5 || Vaehom .... 70 83 | 48.4 6.389 Valley Junction ........ 50 | —12 | 0.90 10.7 
Burkes Garden.... 63 9 | 87.2) 5.78 19.0 | Waterville .............. 64 19 | 40.9) 1.54 | Viroqua 50|— 9 | 25.6) 1.70 17.0 
Callaville................ 69 19 44.8) 8.68)...... Wenatchee (near) ..... 67 27 | 45.4) 1.02 Watertown.............. 50/—5/%5.5/ 1.79/ 18.0 
Charlottesville........ 69 12 | 42.2) 4.48 14.2 | Westsound 8.86 25.3) 0.91 10.5 
5.87 | 26.0 Wilbur ....... 67 43.1/ 0.99; || —8 24.4/ 0.69/| 16.0 
Clarksville ... 1.55) T. || 47/—8/ 22.6) 14/0 
Cliftonforge.. | 10/ 39.8) 2.67) 30.8 | 65 7 | 87.6}... 
Columbia......... 70 12 | 48.5 | 2.90 3.0 67 4) 87.2) 5. 50 | — 25.6) 1.50) 15.0 
Dale Enterprise... 67 0 | 87.3) 8.38) 16.5. 68 8 | 39.4) 6, 49 | —11 | 24.2| 1.05 11.8 

Danville.... 3.15) 3.0 | Buekhannond......... 64 3 | 87.4) 3. 

72 19 | 45.2) 1.50 7.0 || Burlington .............. 65 | — 5 | 37.0) 8. 72 8| 38.4) TT, 
conc 7 | 20/ 45.2) 2.87! || Cent: 65) — 68 8/302) 7 T. 
Fontella...... 70 14 45.0 2.88 7.0 | Charleston ..... ........ 2.60 . 57 10 | 33.4 0.51 5.1 
Fredericksburg .... ... 68 16 | 41.0!) 8.00 9.0 1 | 87.8! 3.67 55 10 | 31.8| fT. 7, 

5.07 | 11.0) thank 12 | 44.2) 2.66) 13.0 80 40.8) 0.40) 4.0 
Grahams Forge ......... 2° 4.83 18.2 69 10 | 40.9) 5.38) 15. 34.4 0.86 8.6 
Hampton ................ 2 46.2) 5.58) O85 | Fairmont.. .............), 4.14) 9.5) 80 | 38.2) 0.15 |...... 
Hot Springs ............. 67 8 38.0) 2.84) 15.4 | Glenville ................ 65 88.8) 3.68) 14.6 | Burns 27.9) 
Lexington......... 65 6 40.8 | 4.08) 19.0 | 65 1 | 36.4 3.77 12.5 || Carbon .................. 68 12 | 87.6 0.i2/..... 
Meadowdale 62 5 35.0 3.92 22.2 | Ha eee el 3.56 16.0 || Cody . 72 —2 87.4 
Newport News.. 90 / || Hintona............ 4.86 | 18.2 | Douglas ...... +++) 73 | —16| 35.4) 0.40! 40 
Petersburg ...... 20 | 45.5 74 2.5 Hintond........... 71 8 | 41.8 |....... 23.0 Em FO 8 | 32.0) 0.00 
Quantico ........... 17 | 08.8 |...... |...... | Hunt 70, (5 / 40.7 2.35) 10.0 |) 88.9) 

ford 3.83 11.0 Madison 78 ll 44.2 5.88 15.2 Fort Laramie . 78 4 38.4 | 0.30 4.5 
Rockymount ............. 15 | 43.8 4.90) 5.0) Marlinton ............... 6 —2/ 36.0) 4.92/ 21:0 | Fort Washakie..... .... 72 5 | 87.8) 0.56) 8.1 
Salem ....... 15 | 45.6 13.5 Martinsburg............. 66 35.6) 2.95) 18.5 | Fort Yellowstone.......| — 4 | 84.0°) 3.13) 25.8 
Scottsburg ......... ....| 79 21 46.0) 2.44 4.0 | Morgantown ............ 67 8 | 87.8 | 8.59 10.8| Fourbear....... 2/ 82.8) 0.14 1.8 

se sees) 12.0) New Martinsville ....... 638 14 89.0 3.36 5.0 Hyattville...... 70 | — 86.1 | 0.08 |...... 
Spottsville 72 43.7/ 5.02) | Nuttallburg............. 68 6 | 40.0 | 5.25) 24.0|! Iron Mountain 66 8 | 35.6 0.204...... 
Stephens City....... 67 1 87.8 | 3.52/ 18.0 64 1.91!) i8.0 || 63 0 | 82.2/ 0.58; 5.4 
Sunbeam 71) 21/465) 6.11) T. 3 34.2) 8.00/ 14.0 Lovell... 70;—2/ 36.8) 0.17) 
2.67; 5.5) 67 8 | 39.4) 4.56) 21.0/) Lusk.... 66 | — 5| 82.1! 0.00 
Warrenton ... 40.8} 1.85!) 18.0 | Poin leasant..... 2.87! Rawlins... 61 18 | 0.56) 2.6 
Warsaw ...... 41.0) 2.87 |...... Roi 61 8 87.4 18.5) Sheridan .. —1/ 3.4) 111) 27 
Westpoint ... 43.5) 4.60 1.0 | Rowles 4.57 | 20.0) Sherman .... 1,30] 13.0 
Ww stock........ 39.0 4.23 | Spencer... 69 4/ 41.3) 3.17! 15.0 ayne... 12 | 82.38 0.16 0.9 

Wi || Terra Alta... gp — 4) 82.8 18.5 || 4 87.4) 14.0/...... 
Aberdeen 48.0) 9.83 Up 67 6 88.8 8.46 | 14.0| Wamsutter..... 28 43.2 0.30) 3.0 
An 2.87 elisburg............... 56 0 | 82.4) 3.04) 10.0 
Bremerton 76 81 49.6 10.28 Weston d................ 66 4 18.5 Anstralia 48 72.0 
Bridgeport .......... 75) 24 | 49.6) 0.58 Wheolinga 8.37 | 13.0 naguises...... ....... 49 | 72.1) 1.77 
Brinnon 67 82 47.8 14.60 Wheeli 62 6 39.3 2.71 13.0 Batabano 52 74.2 1.85 
Cedar Lake ............. 8.78 Camajuani........ ..... 51 71.4) 1.87 
Codonia ... 62 2140.4) 1.78 —,8,| 1.80) 11.0/] Cruces 2,78 
Centerville..............| 72 28 46.8) 1.61 Antigo... 1.40) 14.0 1588 
88 47.6) 8.99 6.00000 05: 0.48 «4.8 64 77.5 2,26 
Che n.. 1.19) 119 1.18 
71 80 | 47.5 | 14.44 | Bayfield . 54 —12 21.6/ 0.50) 5.0 6879.7) 1.81 

67 21 | 43.2) 2.95 1.0) Brodh 59 | — 2) 27.6) 2.3% 13.0 || Matanzas ........... 47 | 71.7 2.46 
78 30 | 47.2) 3.08 T. | Butternut...... 57 | —24 19.8 1.05 | 10.5 | Moron Trocha ...... 50 | 738.4 3.27 
72) 43.4) Citypoint..... #9 | —12 | 28.6 11.0|| 56 | 76.6) 'T. 
64 41.8) 1.42 1.0 | avan..... 59 -- 27.2) 0.74!) 10.0 Pinar del Rio............ 50 | 72.1 2.60 

ell 20+ 0. 25 || Dodgeville .......... 52 1/ 2.8 1.84/ 15.0 Sagua la Grande...... 49 | 72.3) 0.92 
Coulee City T. | Easton 50 | —10 | 24.5 1.37 | 16.5) Santa Clara...... 76.7) 1.95 
Coupeville .............. 67 82 47.2| 1.54 Eau Claire 51 |—10 | 3.4) 1.28) 12.7 48 | 69.8 1.40 

69 21 43.2) 1.94 2.0 Florence ..... 50 —14 18.8) 1.50! 15.0 Union de Reyes..... Sees 59 | 75.0! 0.38 
Dayton 81/476) 1:76 | Fond du Lac .. 49 | —5/ 0.94) 18.6) to 
Ellensburg ..............| 71 | 45:6 0.91 Grand River Locks 0.72; 8.4/ Adjuntas 49 | 67.9 1.62 
Ellensburg (near).. ..... 76 0.75) 1.0 | Grantsburg 94.2! 0.67 | 6.8 | Aguadilla. 69 | 78.6 | 0.18 
Grandmound.......... 73 29° 48.6) 5.48 | Hartford .. 52 |—5 | 26.6) 1.64 | 15.8 |) Arecibo ... 59 72.8) 1.55 
Granite Falls 5.44 | Hartland ... 49 —8/ 1.68/ 16.0 || Bayamon.. 58 | 75.0 | 1.84 
Hooper .... | 48.5) 0.88 | Harvey .. 50 27.5) 2.19 12.4 BS 58 72.3 1.01 
Kennewick.. 73 | 51.0! 0.30 Hayward ..... 52 22.2 1.66 | 16.8 | Canovanas.. 66 | 76.2) 1.62 
Lacenter ...... 30:1) Heafford 45 18.2 1.15) 11.5 

621 991 45.01 52) —12 2°00 | Cayey 55 | 70.8 | 1.62 
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: = EXPLANATION OF SIGNS. 
* Extremes of temperature from observed readings of 
Stations. Be Stations. dry thermometer. 
22 8 g Be | 3g A numeral following the name of a station indicates 
: the hours of observation from which the mean temper- 
| 3 5 3 3 3 ature was obtained, thus: 
| ‘| a | & | 'Mean of 7a. m.+2p.m.+9p.m.+9p. m. +4, 
| | © | | Minois | © | © | ine. | Ine. | 
| 43 67.5 2.00, 58) —9 18.1) 2.0) m.t+6p.m.+2. 
$6 Louisiana. §Mean of readings at various hours reduced to true 
| 6 76.6 1.93. Lafayette ........... 76 | 20 | 51.6) 6.83 | daily mean by special tables. 
La 986 26.6) 8.27) 8.0), Mean from hourly readings of thermograph. 
9 55 76.8 1.00 5.49 8.0| Mean of sunrise and noon. 
Luquillo...... 88) 63 74.0) 5.96 Mississippi. | | | et Sees, ond 
64 77.1 1.21 Ridge ...... 48/85 | 17.8| 0.90/ tomperatare has been obtained from daily readings of 
« 2000. 62) 2 | 43.2) 3.07. the maximum and minimum thermometers. 
4.86 An italic letter following the name of a station, as 
59 72.6 2. 12 Utah. 8.0 Livingston a,” Livingston b,” indicates that two or 
San Lorenzo. 92 (74.1 0.75 Ogden *!...... 56 14 | 30.8 1.08 more observers, as the case may be, are reporting from 
75. 2° 0.08 Wisconsin. 9.09 mame of a station, or in figure columns, indicates the 
Ciudad Dias. 4 684 4.61 1.36| 78) number of days the record; for instance, 
** ad uba. “=” denotes 14 days missing. 
90 4 «70.2 «4.83 No note is made of breaks in the continuity of tem- 
Topolobampo*! ........ (0.58 Banaguises...... perature records when the same do not exceed two 
—3 66 5.60 15.2 87 | 50 69.0, 0.51 days. All known breaks, of whatever duration, in the 
| Ca@rd@Mas « 55 | 4.01 precipitation record receive appropriate notice. 
Gibara ..... 60 | 72.8 
Late reports for February, 1900. 2.77 | 
56 73.1 1.15 February, 1900, Oklahoma, Hennessey, make mean. 
Manzanillo... 64 | 76.6 | 1.13 temperature 38.8 instead of 40.6. Norman, make mean 
| 58 1.16 | February, 1900, Oregon, Dayville, make total precipi- 
Ht Pinar del Rio.. 50 | 71.2 = | tation, 0.99 instead of 1.18. 
099 | February, 1900, Virginia, Farmville, make mean tem- 
Soledad 86 | 49|70.2| 1.87 perature 39.2 instead of 38.6. 
| Union de Reyes.........| 87 | 8.19 Nore.—The following changes have been made in the 
; | | | Jenkins. Texas, Fruitland, changed to Bowie. 
Fort 74 24 54.6 |....... 


‘ 
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‘ | TABLE II1.—Mean temperature for each hour of seventy-fifth meridian time, March, 1900. 
Bismarck, N.Dak.--.| 20.1 | 19.2 | 18.5 | 18.1 | 17.8 16.7 | 16-8 |-16.0 | 16.1 | 17.7 | 20-4 | 28.0 | 24.9 26.6 | 28.2 | 20.4 | 30.2 | 90.8 | 29-5 27.9 | 25.6 | 28-8 | 22.0 20.7 | 22.4 
Biaon, Mass ...-.---| 29-9 | 29.7 | 20-4 | 20.8 | 38.9 38.5 | 29.1 | 90.5 | 81.8 | 88.7 | 85-5 | 87.2 | 38-1 39.2 39.9 | 89.9 | 88.5 | 87-0 | $5.2 33.6 | $2.7 | 31.8 | 81.1 | 30.6 | 33.4 
BOeRIO, NN. Yezscceee+| 28-7 | 28.7 | 28-4 | 92-9 | 288 33.0 | 22.9 | 28-4 | 24-4 | 25.5 | 26.5 | 27.5 | 28-2 oe 8 | 28.9 | 28.6 | 28.5 | 28.1 | 27.2 | 26-1 | 2.8 25.0 | 24.6 | 24.2 | 25.5 
Cedar City Utah..-.| 44.5 | 43.5 41.8 | 41-1 40-5 | 39.6 | 39.1 | 88.2 | 37-7 39.7 | 44.4 | 48.6 | 51.6 | 54.3 | 56.2 33.6 | 57.8 | 52.8 | 57.5 | 56.0 | 52.7 | 49.6 | 48.0 | 46-8 47.7 
Chicago, fll.......---|  22-5'| 27.8 | 27.2 96.9 | 26.6 | 26.5 | 26.0 | 26.4 | 26.8 27.9 | 2.2 20.0 | 29.7 | 30.1 | 80.7 | 80-7 | 80.8 30.9 | 30-6 | 80.4 | 29.7 29.3 | 28.6 | 28-2 | 28.6 
) Chichanati, Ohio.... | 96.2 | 8-4 | 34.4 | 83.7 | 33-8 $2.8 | 82.5 | 83.1 | 34.0 | 85.5 | 37-8 | 90.4 ae | aR | 42.7 | 48.5 | 43.7 | 43-0 | 41.8 | 40.8 | B00 88.7 | 87.7 | 37.0 | 87.9 
| Cincaland, Ohio .....| 27-2 | 96.7 | 26-6 | 26.2 | 3.8 BS | 25.6 | 28.0 | 26.4 | 27.5 | 28.7 | 29.9 | 90.8 | 90.2 $0.8 | 31.1 | 81.8 | 80.7 | 30-1 | 20.7 | 20-1 | 28.4 97.7 | 27.6 | 23 
Med | 28-6 | | | 22.9) | 23.4 | 24.1 | 25.0 | 29.9 | | | | 20.6 | 20-6 | 28.6 | 27.8 | 26.0 | 25.2 | 24.8 | 26.2 
Dodge, Kans.......--| 38.6 | 87.9 $7.1 | 36.4 | 35.6 | 35.0 | 84.1 $3.1 | $4.3 | $8.2 | 42.0 | 45.1 | 50.4 | 52.6 | 58.8 | 54.9 | 54.6 | 58.2 | 49.7 | 46-8 43.4 | 41.8 | 40.2 | 43.1 
| 244 23.6 | 28.2 22.9 | 22.4 | 22.8 | 23.5 | 25-0 36.5 28.3 | 29.9 30.7 | 81.8 | 31.8 | 31-8 | 81.2 30.2 | 20-0 | 28.8 | 27-1 26.5 | 26.2 | 25-7 | 27.0 
Bamtpeton, Tex.-...-| 59.8 | 59.2 | 56-9 | 58.5 | 58-1 58.0 | 57.8 | 57.7 | 58-1 | 58.9 60.0 | 60.9 | 61.9 | 62-8 | G2-7 | G8.1 | 22-8 62.1 | 61.8 | 60.4 | Got 60.1 | 60.2 | 59.9 | 60.1 
27.4 | 26-9 | 25.8 | 26.9 | 25.8 | 24.9 | 24.5 | 25.7 | 27-9 | 29.6 | 31-8 | 84.8 | 86.9 | 87-7 | 37.9 87.8 | 96.2 | 38-1 31.2 | 20.8 | 28.8 90.2 
Fudependence, Cal... 58.8 | 52.8 | 51.9 | 50.0 48.8 | 47.7 | 47.0 | 46.7 | 44-7 44.6 | 47.7 | 50-7 | 55.4 | 59.8 | 62.6 64.2 | 65.2 05.6 | 65.5 | 64.9 | G14 | 58.7 | 6-8 85.3 | 55.1 
Kallepell, Mont ...-.| 36.8 | 85.5 | 84.0 | $8.2 82.6 | 31.6 | 31-4 | 30.7 | 20.7 | 82-5 | 96.0 | 89.8 | 42-6 | 44.6 | 46.4 | 47-8 | | 400 | | 88.2 
Kansas City, Mo. .... 38.9 | 38.1 | 36.8 | 36.0 | 35.5 | 34.4 $8.6 | 8.5 | 88.7 | 96.0 | 38.5 | 40-8 43.0 | 44.7 | 46.5 | 47.8 | 48.8 | 47.9 47.0 | 45.8 | 48.6 | 42.5 | 41.5 | 40.3 | 40.6 
Key West, Fla.......| 69.0 68.8 | 68.9 | 68.7 68.7 | 68.5 68.5 | 69.7 | 70-8 | | | | 72.2 | 71.4 | 69.9 | 69.9 | 69.6 | 69.5 | 69.8 | 69.0 | 70.8 
Mich .--.| 18.2 | 17-6 | 17.8 | 17-8 16.9 | 16.6 | 16.4 | 17-4 | 18-0 | 19.1 | 20.6 92.0 | 23.0 | 23.3 | 23.6 | 23.7 | 23.6 2 | 22.5 | 21.9 21.2 | 20.5 | 19.9) 19.4 | 20.1 
Memphis, Tenn «5 -- eT | 48.4 | 47.7 | 47.1 | 46.2 | 45-6 | 45.0 | 45.1 | 46.7 48.2 | 50.5 | 52.5 | 54.4 55.4 | 56.5 | 57.2 | 57.0 36.7 | 55.6 | 55.0 | 58-5 | 82.7 | 51.6 | 50-2 | Bt.e 
Mt. Tamalpais, Cal... 51.5 | 51.5 51.1 | 50.9 50.7 | 50.4 | 49.7 | 49-6 | 40.4 49.0 | 80.4 | 51.5 | 51.8 53.4 | 54.1 55.4 | 55.7 | | | | | | 
Now Orleans, La.....| 57-8 | 57.3 | 56.8 | 56-4 56.0 | 55.5 | 55-2 | 55-1 | 55.8 57.6 | 59.6 | G11 | 62.5 | 64.0 | 65.7 | 66.5 | 66-9 065 | 65.2 | 68.5 | 62.0 | 60.9 | 59.8 | 59.0 60.8 
York, N.Y.....| 38.7 | 82-1 | 31-8 | 31.0 | 20.8 | | | $8.8 | $4.3 | 5.1 $8.6 | $8.0 | 88.7 | | $9.6 | $8.8 | 87.5 | 37-8 | 36-0 | 95.2 | 34.4 | 34.9 
Philadelphia, Pa...... 34.8 | 34-2 38.6 | 83.8 | 82.6 | 32.2 | 32.6 | 33.5 | 34-8 36.7 | 38-3 39.8 | 41.6 | 42.4 89.7 | 99.8 | | | | 89.2 | 87.6 | 87-1 | 96.2 | 85.5 | 
Pittsburg, Pa. ».---- 31.9 81.6 | 31.0 | 30-9 | 30.4 | 90.1 | 30.0 80.5 | 31.4 | 33.2 | 85-3 36.5 | 38.1 | 39.1 | 40.0 $0.4 | 40.0 | 89-0 | $8.0 | 96.7 | 95.2 | 84.1 | 33.8 82.5 | 34.5 
Portland, Oreg..---- B08 | 48.7 | 48:5 | 48.1 | 47.5 | 46.9 | 46.6 | 47-8 46.1 | 45.6 | 46.3 97.5 | 49.6 | 51-6 | 58-4 | 55.5 | 56.5 | 87.5 58.1 | 57.6 | 86.5 | 54.8 | 53.5 | 52.3 | 51.1 
St. Louis, Mo.......--| 40-5 | 39-8 $8.8 | 37.4 36.6 | 36.0 | 35-5 | 35.5 | 96.1 | 37-6 $9.8 42.1 | 44.8 46.0 47.7 48.8 | 49.1 | 48.8 47.8 | 46.8 | 45-8 | 44-2 | 43.0 43.0 | $2.0 
St Paul, Minn.......| 24-0 | 28.8 | 22.5 | 21.7 21.1 | 20.7 | 20.1 19.9 | 19.7 | 20.6 22.6 | 24.6 | 96.7 | 20:8 | 80.4 | 81.2 | | 90.7 | 29.8 | 28.7 | 26.8 | 25.5 25.3 
Sait Lake City,Utah. 46.1 | 44.5 | 48-5 | 42.6 42-8 | 42.1 40.8 | 41-3 | 89.5 | 41.0 44.5 | 49.0 | 51.7 | 58.5 | 55-4 | 56.8 | 57.5 | 57-6 56.4 | 55.1 | 52.2 | 49.8 | 48.3 | 47-5 | 48.8 
San Diego, Cal.....-- | | | | | 55.6 | 54.7 | BAG | 56.7 | 50.5 | 61.4 | 62-4 | 63-6 | 63.4 63.3 | 63.2 | 62.7 | 62.0 | 60.9 60.0 | 50.5 58.8 | 59.1 
Francisco, Cal...| 52-8 | 51.8 | 51-4 | 50.7 | 50.4 | 80.1 | 51.2 | 50.2 | 49.7 | 60.5 | 52.0 | 83.7 55.5 | 87.4 58.9 | 59.9 59.5 | 87.0 | 55.5 | 54.4 | 58.8 | 53.2 | 53.7 
Santa Fe, N. Mex ..., 40.7 | 39-7 | 88.8 | 38.0 96.9 | 96.0 | 84.7 | 95-1 | 85.1 | 89-5 | 42.5 | 44.8 46.8 | 48.8 | 50.4 | 51.5 | 58-0 | 52.4 51.9 | 50.4 | 46.7 | 44.1 | 42.5 | 42.0 | 43-4 
Savannah,Ga........, 58.5 | 88.0 | 58.5 52.0 | 51.6 | 51-1 | 50.8 | 51.8 Bed | B73 | 80.5 | 61-5 | 62.6 | 68.5 | 64.2 | 68.9 | 62.8 61.0 | 88.6 | 57.6 | 56.1 | 55.4 | 54.7 | 54-0 | 56-8 
Washington, 85.9 | 95.2 4.6 | | 33.9 | 35.3 89.7 | 41.4 44.5 | 45.0 | 44.7 | 48.7 | 42.3 | 40.6 87.6 | 36.5 38.8 
5 | 
Basseterre,St.Kitts., 74.0 73.9 73.9 | 78.8 | 78.9 | 74-7 76.4 | 77.4 | 78-6 | 79-0 90.2 | 80.2 | 80.8 | 79.8 | 78.6 | 77.9 | 76-2 | 75.5 | 75-8 75.2 | 75-0 | 74.7 rad | 14.1 | 76.4 
Bridgetown, Bar. 74.5 | 74.8 | 78.9 | 74.0 | 78.8 | 74.8 78.0 | 79.9 | 80.9 | 81-8 | 82.8 | 82-4 82.8 | 81.8 | 81.0 | 79.9 78.2 | 77-0 | 76.6 | 76.2 75.8 | 75.5 75.8 | %5.0 | 77.8 
Cube.......| 60.4 | 68.8 | 68-5 | 08.2 67.9 67.8 | 67.8 | 69.5 | 72-3 | 74-5 75-8 | 7.7 | 76.6 | 75.5 | 7.2 74.5 | 73.9 | 72-8 | 721 
Kingston, Jamaice-. 70.8 | 70.3 | 69-7 | 69.5 | 69.4 | 69-5 69.9 | 74.8 | 78-0 | 80.2 | 81-6 | 82.3 | 82.6 75.8 | I: | 1:8 | 80.7 | 79.0 76.8 | 75.5 | 74.3 | 73.8 | 72-8 | 71-4 | 75.8 
Port of Spain, Trin.. | | | 720 | 73.1 | 73.2 | 75.9 | 79.6 | | B3.5 84.2 88.9 | 84.0 | 83.1 82.2 | 80.8 | 7-8 77.9 | 77.0 | 76.0 | 75.7 | 75-2 | 74.6 | 78-8 
P. Principe, Cuba -.. | | OLB | | | | | | 78.7 | 81.0 | 82.4 | 82.8 | 82.0 | 90.8 | 79.2 | 76.7 73.7 | 71.2 | 70-0 69.0 | 68.2 | 67.0 72.3 
Roseau, Dominica .. 74.6 | 74.4 | 74-2 | 74.2 | 78.7 | 73-9 oe | 78.4 | 79.6 | 80.2 | 81.5 | 81-9 | 82.3 | B15 | AO.8 79.7 | 78.2 | 76.7 | 76-2 | 76.0 75.4 | 75.1 | 75.8 | 74.9 | 77-3 
San Juan, P. R.....-- 72.2 | 71.7 | 71.4 71.5 | 71.2 | 25.9 | 77.6 | 78.0 | 79.8 | 80.7 | 80-7 | 80-2 | 78.7 | 77.4 | 76.4 | 75.7 | 75-6 74.6 | 73.9 | 78.4 | 72-7 | 75.6 
Santiago de Cuba...| 70.9 70.4 | 69.6 | 69.4 | 68.9 | 68.7 71.2 | 78.4 | 78.9 | 81.4 | 88.9 | 84.4 | 84.8 | 84.5 83.9 82.6 | 90.9 | 78.7 | 77.2 | 76.1 75.0 | 74.8 | 78.8 | 72-5 | 76-5 
Santo Domingo, S. D. | | 68.4 | 68-0 | 67.7 | 67-4 | 68.5 | 72-9 | | 80.2 | 81.0 | 81.3 80.5 | 80.4 79.7 | | 76.1 | 74.9 | 78-7 | 72.5 | 71-5 | 70-5 | 
Curagao | 96.0 | 18.8 | 75.8 | 70.8 | 7.8 | 78.5 | 79.9 | 80.7 81.7 | 81-8 61-9 | 81.9 | 81.5 | 80.8 79.8 | 78.4 77.6 | | 77-8 | 77.1 | 76.8 | 78-4 
| 
* Record incomplete. 
TaBLe 1V.—Mean pressure for each hour of seventy-fifth meridian time, March, 1900. 
a a a a a a a & = 
Bismarck, N.Dak....| 28-280 | | -280 | .200 295 | .288 | .286 | 290 | .202 | .280 | .283 | ava | | 257 | | | .257 | .206 | .278 287 | .202 | | .279 
29-626 | .817 | | “B11 | | .826 | .881 | 881 | .8% .818 For | | .774| .770 | | | | “909 | 815 | .816 | .815 | -814 | -805 
29-261 | -160 | 158 | 188 | | 272 | 2175 | | -166 | .161 | 158 | 1138 | 2182 | .187 | .145 | .186 | .164 | 166 "169 | 1169 | .167 | .157 
Cedar City 94-240 | | | | | 240 | | .258 | | 1278 | 278 | | | | | | | .207 | .218 | .280 | .287 .238 
99-150 | | .141 | 190 “y27 | .180 | -140 | .149 | -188 | «138 | 1136 | | | | 148 | | «208 “1683 | | .162 | .150 | . 147 
Ohio ..-.| 29.872 | -871 | | | | | 802 | .896 | | | “959 | 1346 | .845 | | | .875 888 | .893 | .895 | .874 
Ohio ....-| 29.198 | -194 | .191 | | | 1199 | 204 | | -204 | -202 | .196 | . 188 | | | | .281 | -291 | .198 | .204 | .205 | .198 
Mich.......-| 29-294 | -282 | .225 | -218 | | | | | | | | | -208 | .205 | | | .228 | . 237 “943 | 1245 | 1245 | 
Dodge, Kans 27-431 | | -439 | 1438 | 1445 | | .454 | | .467 | .408 | .449 | | 1888 | .873 | -865 | .868 | .B89 | .404 | | .434 | -426 
Eastport, Me .....---) 20.808 “fos | 700 | .795 | | | -800 | -805 | | 1706 | | .774 | -766 | .761 | -750 | «708 TT? | | | .804 | | .791 | .786 | 700 
Galveston, Tex.-----| 29-985 | .962 | .975 “por | 1965 | 974 | 984 | 904 | | | .087 “028 | | .998 | -075 | .959 | .958 949 | 1953 | 1960 | | 985 | 902 | 901) .964 
Havre, 27.372 | .870 | .873 | "972 | | .379 | -885 | -887 | .391 “304 | | 400 | | | -876 | .871 "367 | | | -874 | -880 | .879 
Cal..| 25.944 | .960 | .955 | “959 | 1956 | .958 | .950 | 972 | .981 904 | -998 | “989 | 970 | .948 | -980 | .918 | .890 | .805 | . 607 904 | :920 | .985 | .949 
Kalispell, Mont .---- | | 1914 | | .920 | | | | 946 | “950 | 1945 | .934 | .922 | .908 | .890 | .886 | “878 | 1870 | .888 | .808 | .901 | .14 
Kansas City, Mo...-. 29.052 | 052 | | | “968 | | .086 | .090 | .098 | .088 | .080 | | | | 1020 | | .082 | .040 | .047 | 064 | 
Key West, Fia.......-| 90-036 | 026 | .017 | 018 | | .045 | -056 | | .071 | -O88 "045 | .081 | .014 | .005 998 | 001 “009 | | .085 | .043 | 045 | | .081 
Marquette, Mich ....| 29-210 | .211 | -209 “908 | 1206 | 1211 | -218 | .224 | .222 | | | | | 1202 | | .215 | -219 | | . "214 | .211 | -214 
Memphis, Tenn......| 29.062 | .661 | .650 | | 1680 | | .695 | -704 | .709 .715 | | 1678 | 1659 | | .642 | .640 | -G44 | «650 957 | .666 | | .673.| .671 
Cal .| 27-548 | .542 | .540 | .538 “585 | 1527 | B22 | .519 | -526 | .534 | | 1868 | | .563 | | | 588 | “520 | 516 | 520 | .528 | .585 | -587 
Orleans, L&...--| 30-018 | .011 | .004 | 000 | 1008 | 1021 | .083 | .050 | .055 | .058 7056 | Loss | .008 “995 | .986 | .985 | .990 | .997 | .010 | L035 | L038 | 
Mew York, N. ¥..---| 20.645 | -643 | .687 | | | .068 | .677 | | 667 | .658 | . 648 | 1615 | .602 | .600 | | .610 | .620 “28 | 1688 | .687 | .640 | | .688 
Pa...--| 29.805 | .803 | .885 | «888 | 904 | -914 | | | | “906 | .885 | -869 | .858 | .852 | .856 | .808 | .881 | .888 | .898 -898 | +890 890 
Pittsburg, Pas 29.107 | .102 | | | | 1498 | 1297 | .197 | 119 | 088 | | | | 1080 | | | .115 | 228 | | - 108 
Oreg..... -| 29-848 | -848 | -850 | | | 1844 | 1846 | | | 856 | .861 |) “Bot | 1862 | | .826 | .819 | .814 | -811 | “818 | | -820 | .840 
MO.....-.+-| 29-446 | .445 | .448 | | | | 472 | | | .488 | | | 487 | | | | 485 | 440 | 458 | | .456 | -453 
St: Paul, Minn.....-.-| 29.183 | .182 | .189 | 140 | 180 | | | 151 | | .148 | | 1190 | -114 | «107 | -105 | | 1118 | | | .128 | . 180 
Lake City, Utah.| 25.604 | .607 | .612 | “611 | -610 | .614 | | | | | .647 | .640 | .624 | .606 | | | | .586 | .500 | .507 | .608 | 
San Diego, Cal.......| 29.862 | | 887 “50 | | -840 | .842 | .849 | .856 | -868 875 | -878 “g72 | 1857 | | | | .820 | “990 | | .849 | .863 | .850 
San Prancisco, Cal...| 29.881 | .881 | -880 | | | | 1864 | | .878 | .800 | | | | .881 | -867 | | -850 | .845 | .847 | 804 | 898 | 
San Fe, N. Mex 23.227 | -228 | .280 | -227 | | | 1288 | | 240 | .254 | -256 | 288 “936 | 216 | .200 | «187 | «181 | . 188 | “900 | | 1222 | -228 | . 22 
29.981 | 980 | | | | | .020 | .028 | .088 | -081 | .018 | .998 | | .956 | -957 | .964 | .972 | | "990 | 1995 | .998 | -989 
Washington, D. C.--. | | .906 | .909 | 914 | | -048 | | | 1925 | -904 | .886 | .878 | .874 | | 1892 | 900 | 911 | 918 | | -915 | .911 
en 
Basseterre, St. Kitts.| 20.968 | .957 | -951 | | .984 | .008 | .019 | | | .008 | -981 | 949 | .946 | .950 | | .966 | .980 | -995 | .000 | .997 | .986 | .980 
Bridgetown, | | .907 | .912 | .928 | .980 | .956 | .960 .974 | | .927 | | 804 | | 804 | .800 “O12 | 928 | | .950 | 952 | .945 | .929 
Cube....-..| 20-078 | 006 | | “9521961 | .975 | .902 | .002 | .007 | .008 996 | .979 947 “gaa | | 984 | 900 | -988 1983 | 972 
Kingston, Jamaice- | 1655 | | | -645 | -657 | .678 | | “704 | 1694 | | -650 | .626 | -610 | .604 “09 | 1619 | .634 | .655 | .672 | -688 | +683 | .058 
Spain, Trin..| 29.863 | .855 | .853 | | | -904 | 915 | 919 | “908 | 1870 | .848 | | .823 688 | | .862 | -879 | -880 “804 | | .879 | .871 
P. Principe, Cuba -.. 29.642 | .626 | .616 | .615 “625 | 688 | 652 | | .677 | -676 667 | 1646 | .624 | 606 | .504 | -590 “$08 | | | | "664 | .660 | .658 | .687 
Roseau, Dominica ..| 29.937 | 998 | 1987 | .951 | .968 | -988 | .987 | -984 “969 | 1945 | | .915 | 908 | -910 “916 | .929 | -939 | .955 “958 | 1950 | L987 | -950 | wid 
San Juan, P. R...-..| 29-982 »-918 | .912 “920 | | | | .969 | -977 “O72 | 1957 | .988 | .920 | 904 | .802 | .896 "904 | 917 7988 | 946 | | "951 | .941 | 
Santiago de Cubs. | | .876 | .880 | -901 | -926 | | 988 “933 | .920 | | .874 | -852 | .841 | .840 | . | 878 | | .915 | .982 | | -918 | 
Santo mingo, 8.D.) | “S10 | | | .976 | .994 | .010 | .016 | -015 | .008 "979 | 1956 | | | .919 | .980 | “956 | 972 | | 902 | .990 | .984 | 969 
Willemstad, 29,80 | 810 | .806 | 818 | .836 “800 | "877 | .874 | .854 “890 | | “762 780 | | | | .840 | .846 | -848 | .889 
* Record incomplete. 
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Taste V.—Average wind movement, ete.—Continued. 
stations. F al@\eig a 
17.0 17.5 | 16.8 | 16.5 | 18-1 18.9 | 19.8 21.7 | 21.8 | 3-5 | 18.8) 17.8 | 17-2 | 16-8 | 191 
10-4 | 41.6 | 11-8 | 11.8 11.7 | 12-7 | 12-7 | 33.1 | 18.5 | 18-9 10. | 40.8 | 10.5 | 10-4| 11-9 
9.0 7-2| 10.6 | 11.6 13.0 | 14.0 | 18.7 9. 9.2| 10-5 
6.8 | 6.8 | 6-9 71\ %6 | 41.4 | 11.5 | 12-5 9 7.8| 7-5| 
8.8 | 8.8 | 86 8.9 | 10.1 | 11.8 14.6 | 14.5 | 14.0 £6 89| 95| 11.0 
9.8 | 9.6| %8| 98 9.9 | | 12-8 13.9 | 13-4 9.5| 10.9 
13.9 44.4 | 14.5 | 14.8 | 15-2 45.6 | 15.59 14-8 15.7 | 15-8 14.4 | 15-0 | 15.0 | 15-0 
| 6-3 | 68 | 7.5| 80| &4 ‘| 85\ 96| 8.9 10.0 7.5 | 6.8| 67| 78 
3 | 9.0 | 10.0) 9.5 9.5 | 9.7 | 10.9 | 1 | 11.4 | 11.4 | 121 12.0 89 9.2| 10-4 
4) 29) 4.0| %7| 40) 4.6\ 50| 56 6-5| 6-5| 48 3.6| 43| 34| 
5 | 10.0 | “S| 10.9 | 11.0 | 11-8 | 13-0 14.6 | 14-1 | 13.9 | 18-6 13.3 | 12.3 | 10.7 | 10.8 11.2 | 11.4 | 11.1| 11-0) } 
| 10.4 88 | 93 | 10-1 | 45.6 | 16.5 | 17-1 | 17-8 17.7 | 17.9 | 16-1 | 14-9 13:1 | 12.8 | 11.8) 1-3) 
| 7.4 8.0) 2 | 9.8 | 9-7 | 93| 93| 9.5| 7-9 7.8| 7.8| 78 
| 8.9 | 85) | 9:6 | 10.0 | 10-4 | 10-7 10.6 | 9.8 | 10.4| 96 | 8.5 | 99) 
2.1 | 12.2 | 1.7 | 12-0 | 11.8 | 11-0 10.9 3 \ 11.0) 9-9 | 11.0| 98 11.6 | 12.9 | 18-5 | 18-5 13.3 | 14.6 | 18.3 | 12.7) 
3.8| 3.2 38 | 5&7 | 68 63\ 6.5| 5.5| 57 43 | 3-2 
2.2 | 12.8 a> | 4.7 | 11.5 | 12.4 | 18-8 S| 15.9 | 15.9 | 15-9 | 15.7 14.3 | 18.8 | 18.4 | 12-1 12:2 | 13.8 | 12-6 | 18.0) 1 
8.0 | 10.6 | 11.9 | 11.6 | 11.7 11.4 | 10.0 | 10.0| 96 9-1| 89 
7.7 \ 84) | 10.0 | 10-5 | 11.8 | 11.7 12.7 | 11-5 | 11.0) 97 9.4\ 82 
6.4| 5.4 5.5\ 48) £0 6.8| 89) 10.3 10. | 10.4| 10.1| 90) 8&8 7.3\ 7-0 
| 7.5 | | 6.8\ 7-0) 82 | | 11.8 | 11.8 | 10-9 | 10) 78) 7.3 
7.2\ 7.0 | | 19.8 | 14.0 | 14-7 | | 11.5 | 9-6) 88 7.7 \ 
5.8 | 5.2 | 6.2| 6.9\ $9 79 | 8.8| 8.0| 80) 7.7| 8.0| 6-4 6.1| 6.0| 
7.9\ 7.8 | 62| | 11.0 | 11-1 | 10-8 | 10 %8| 78 7.2 
9.5| 9.4 9.0| 90| 9.5| 96 | 10 32.0 | 12.2 | 12.0 | 12.2 | | 10.0) 96| %9 9.8| § 
7.9) 7.8 | 7.8| 7-5) 84| 88 | 7.5 | 
11.4 | 11.1 11.8 | 11.6 | 12-0 | 11-8 | 1% 13.1 | 18-2 | 18.7 | 13.8) 3 oF | 11.9 | 10-6 | 10-5 | 10-8 10.5 | 1 
7.5 8.7 | 88 | 10 | 12.2 | 12-5 | 128) 9.8| 82 8.0 8.0 | 
i 
4.4\ 46 4.3) 42 6.3 | 8.4 | 92 | 11.0 1.2 | 10.8| 65 5.3 | 5.3 | 
7.9| 7. 2.3) 7-5 11.3 | 10.5 | 10.5 | 9.8) | 10.6 | 10.1 | 96 | 10.2 10.4 | 
3.4) 3. | 3.7 1-4 | | 10.0 | 8.6) 6.9 54 | 
) 10.6 | 10. | 88 9.0 12.0 | 12.3 | 12.0 | 11-8 | 11.0 | 10.5 | 10.6 | 11.0 11.8 | 10.7 | 
7. | 6.6| 6.4 | g.s| 9.2| 10.2 11.7 | 14.4 | 16.0 | 15-6 | 15-6 14.3 | 11-9 | 
1 | ge 8.8 | 49| 5.9| 66 7.3 9.1| 65 5.4\ 43 
4-3 | 9.0 | 9.8 | 10.0 10.1 97 10.1| %2| 68 5.6 5.0 
8.6 8.3 | | 14.2 | 15-1 | 15-9 15.1 | 13-9 | 11-7 | 11-0 8.9| 8.4 
6.9| 7-7 | 11.5 | 11-8 | 12.8 | 11.7 | 8.2| 7-2 7.4) 7.5 
‘ | | 5.5| 68) 7.4\ 82| 7-6\ 7-0 5.8 | 5.6 
| 86| 80) 7.2\ 6-4 7.0\ 7.0 
6 | 1 2 | 47.9 | 18.4 | 17-7 | 17-6 18.2 17.5 | 15.8 | 14.0 | 13.4 | 13.6 
3 3 | 6.7| 7-2| 7-8 7.0 6.9| 6-8 6.0) 5.5 
8 a 1 | 12.9 | 18.6 | 18.7 | 18.7 13.8 43.1 | 11.4 | 10.1 | 10.0 | 10.3 
9 0.0| 9.5 2 | 10.2 41.2 | 12.2 | 11-9 | 12-4 12.6 | 12.8 | 12.9 | 12-6 42.1 | 11.2 | 10.0 | 9.8 | 9.5 
| 6.2 5.8 | 63 9.6 | 10.4 | 10.7 "40.8 | 10.6 |) 9.5 6.2 
7 40.9 | 11.0 10.9 | 11-1 | 11.8 | 12.8 43.1 | 18.5 | 14-8 | 18-9 14.5 | 18-9 | 18-5 | 18-5 13.0 | 12-5 | 11.6 | 11.9 
6 6.7 | 68 82 7.9\ 8.4| 86 7-8 6.8 | 6-3 6.4\ 6.4 
2 9.4| 9% 10.8 | 10.4 | 11.8 | 11-6 42.8 | 11.7 | 12.4 | 12-7 43.1 | 12-9 | 12-4 | 10.8 40.8 | 11-1 | 11-2 | 11.0 10. . 
5.7 | 5. 40| 48) 40 4.6| 53| 58 &6 | 52) 
7.0 7.0) 6. 8.4| 96 | 10.8 11.5 | 12.3 | 11-7 | 12-0 11.7 | 11.0 | 11-1 | 9-6 | 8.0| 7-5| 
7.3 7.! 7.5 | 86| 11.8 | 12.0 | 12.7 | 12-1 42.0 | 11-8 | 11.6 | 11-8 10.1| 8-8| 7-2) 7-8 7.! 
9.2 9.2| % 9.7 | 10.2 | 99 | 10.8 10.6 | 12.6 | 14.9 | 14-6 15.5 | 15.8 | 16.2 | 15-2 43.7 | 12-6 | 10-6) %7 9. 
9.1 9.4| 9 g.3| 8.2| 9.0 | 10-4 12.1 | 12.5 | 13-0 | 18-6 13.4 | 14.2 | 18-5 | 12-4 9.9| 8.0| 87| 84) & 
8.2 &. 94| 9.1) 91) 95 9.2) 9.7 | 10-8 | 11-3 42.0 | 12-4 | 12-7 | 11.6 12.2 | 11.5| 81 8. 
6.4 16.6 | 17. 17.7 | 18.8 | 17.6 | 17-3 16.7 | 16.8 | 16.4 | 17-7 19.1 | 19-1 | 19-2 | 18.9 e3 | 18.7 | 19-1 | 18-2 | 12 
9.3 10.8 | 10. 9.9 | 10.3 | 10.4 | 44.0 12.8 | 12.6 | 18-6 | 13.3 14.2 | 14.0 | 14-2 | 14.0 12.4| 9.8| 84) 87 8. 
: 10.8 11.5 | 11 | 41.9 | 12.4 | 18-5 | 18-6 44.0 | 18.6 | 13.6 | 18.5 42.6 | 12.0 | 11.5 | 11-0 40.9 | 11.1 | 11.5 | 11-7 | 1 
7.8 6.9\ 7 | 9.4 12.8 | 14.8 | 14.5 | 14.7 14.4 | 14-2 | 14.0 | 18-5 12.8 |11.5| 9%7| 8° 84| 8.2| 7 
| 7 88 18.6 143 | 16.5 | 15-8 | 122 30.5 | 30-5 | 
4. 5.0 | 4.3| 44) 65 9.3 | 11.4 | 12.9 | 18-7 43.9 | 12.8 | 11.2) 8-8 5.1| 5.0) 46 
2.4 | 2.4 7-0) 80 9.0) 9.0| 8-5 85| 54 3.7| 28| 30) 
4. | 4.4 5.5| 11-8 11.2 | 11-2 | 11.4 | 11-0 40.9 | 11.4 | 11.9 | 10-5 6.5| 5.1 
2. 9 | 2.8 2.7\ 36| 48 6.7| 7-4\ 81 7-6| 67 | 3.8| 8-7) 3.7 
46| 49| 5-1 4.9) 48) 58 6.6| 7-8| g.4\ 9.2| 38 7-8| 6.5 | 58 5.4 | 5.2 
11.6 | 11.5 | 11.8 | 11.8 11.3 | 11.5 | 11.9 | 14-4 15.4 | 16.4 | 16.5 | 16.7 16.9 | 16.7 | 16.4 | 16-5 15.7 | 14.8 | 13.5 | 18-2 12.9 | 12.6 
* Record incomplete. 
-4 
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TABLE VI.— Resultant winds from observations at 8 a, m. and 8 p. m., daily, during the month of March, 1900. 


Component direction from— Resultant. Component direction from— Resultant. 
Direction Dura- Direction) Dura- 
N. | | | w. | pare | | | w. Dare 
New England. + |Hours. | Hours. Hours. ° Hours. Hours.| Hours.| Hours.| Hours. ° Hours. 
port, 12 33) on. 67 w. 26 || St. Paml, Mimm 26 18 15 n.38w. 16 
Port and, 2 11 4 27 n. 44 w. 26 La Crosse, Wis. 18 10 6 8 n. 13 
Northfield, Vee 30 24 5 14 n. 56 Ww. ll Davenport, Iowa 19 18 4 31 n. 71 w. 18 
Boston, Mass... 17 15 7 38 | n. 87 w. 81 || Des Moines, Iowa.... 14 11 26) n.54w. 19 
Nantucket, 15 n. 61 w. 23 | Dubuque, Iowa 18 15 19 26 on. 67 w. 8 
Hole, Mass. 15 8 27 | n.60w. || Keokuk, lowa............ 16 14 n.72w. 16 
Block Island, R. 18 18 10 n. 78 Ww. || Cairo, Til............. 12 15 81 w. 6 
New Haven, Comm ...... 30 10 12 2) 22 || 26 15 12 % n.52w. 18 
dle Atlantic States. | Hannibal, ? 9 14| 8. 72 w. 6 
Albany, N.Y 2 15 7 238 n. 72 w. 2 ‘St. Louis, Mo ee 2 18 n. 48 w. 12 
Binghamton, N. Y. eee 16 3 3 17| n.47 w. 19 | Missouri Valley. 
New York, N. Y.. 13 12 n.55w. 21 Columbia, Mo.*... 18 8 13 40 w. 
Harrisburg, Pa.t. eee 12 4 8 14| n.387 w. 10> t 25 17 16 3 n.4iw. 11 
Philadelphia, Pa 15 12 24 n. 45 17 | 20 15 21s. 68 w. 7 
Atlantio City, N. 26 18 n. 48 w. 25 | 18 13 n.49w. 9 
Cape May, N. J. 7 12 12 24 n. 19 7 15 14 2 14 
Baltimore, Md... 20 13 13 n. 65 w. 17 | Sioux City, 13 6 6 13 n.45w. 10 
Washington, D. © 30 15 19| n. Mw. 17 || rre, 8. 28 18 19 15 
L nohburg, 23 18 17 n. 35 w. 12 Huron, 8. Dak.... 9 18 2 18.w. 18 
Norfolk. 19 16 n.llw. 5 | Yankton, 8. 10 4 5 15 on. 59 w. 12 
Richmond, Va 25 20 ll 17| n.50w. ~ Northern Slope 
South Atlantic States. 7 28 n. We. 18 
Charlotte, N. 20 2 16 18| s. Qw. 5 20 9 15 16 n. 38w. 20 
Hatteras, N.C 25 17 7 26 n. 67 w. 12 19 7 35 s. 76 w. 29 
Raleigh, 21 21 7 2) Ow. 19 | ead 23 2 7 n. 87 w. 18 
Wilm - Wh. 3 17 12 3) 12 Rapid City, 8. Dak 26 13 11 2 20 
Charles 19 14 22) n. Bw. 9 || Cheyenne Wyo 12 3 32 on. 62 w. 33 
GA. 18 18 12 n.74w. 19 MOT, WYO 16 23 24 19) s. 8e. 
Sav 19 18 15 22 on. 7 | North Platte, Nebr ................ 21 14 18 30) n. 68 w. 18 
Facksonville, 16 17 2 19| 8. Te. 3 Middle 

Florida Peninsula. 22 14 21 16 n.32e. 9 
Jupiter, Fla 17 22 2 13| 8. 61e. 10 2 12 7 19 «=n. 39e. 13 
Key W Fla 22 16 81 24 23 10 w. 10 

PO, FIM 20 15 18 n. 4 w. 7 24 21 17 4 on. 45e. 4 
Gulf States. 22 14 n. lle. 5 
22 16 11 n.7lw. 18 23 22 15 9 n.80e. 6 
Macon, Gat 10 7 5 13 n.60w. 8 | thern Slope. 
Pensacola, Fla. 15 7 n. 16 e. 7 | Abilene, Tex 22 21 n. 87 e. 19 
28 20 9 16| n.41w. 11 | Amarillo, 15 30 15 s. 8e. 15 
Montgomery, Ala 23 19 13 w. 6. Southern Plateau. 
Meri , Miss.? .....- eee 16 5 n.10w. 11 || Bl Paeo, Tex 23 8 17 80 «on. 4iw. 20 
Vicksburg, Miss. ... 22 20 21 n.76e. 8 | Santa Fe, N. Mex 20 21 22 19| gs. 72e. 3 
New Orleans, La 22 18 17 18 n.idw. 4) ff, A 21 13 17 26 n. 48 w. 12 

Wea 11 5 26 27 n. 9w. 6 
Shreveport, La. 20 19 23 13 n. Ste, 10. 14 17 19 26 Sos. O7 
Fort Smith, 18 7 33 n. 25 | 14 9 31 on. 64 
Little Rock, Ark 21 n.59w. 6. 
Corpus Christi, 15 20 38 s. Ble. 82 | Carson City, 16 15 11 31 n.8tw. 20 
Fort Worth, Text. 13 12 n.7e. 8 | Winnemucca, Nev 18 17 3 19 n.76e. 4 
Galveston, TOX 14 2 31 8. Te. 26 | Cedar City, Utah...... 16 17 13 8. We. 12 
Palestine, Tex 19 29 2 8. Se. Salt Laxe City, Utah. 17 18 n. 45 i 

ntonio OE n. e. rand Junc on, Deceses n. e. 

Ohio Valley and Tennessee. Nor 
Chattan 21 21 14 19| w. 5 | Baker City, Oreg............ 16 34 12 s. 18 
Knoxville, Temn 15 18 23 9 | Boise, Idaho ............ 19 18 19 n. Bw. 2 
Memphis, Tenn 000 2 23 19 15 8. 4 Pocatello, Idaho ....... 7 30 15 18| s. Tw. 28 
Nashville, 18 10 n. 60 w. 16 | sponane Wash ....... 5 29 22; 18) s. 2le. 26 
Lexington, Ky ¢............ 11 10 7 n.76w. 4 | Walla Walla, Wash................ 7 36 9 18| 8. I7w. 30 
Louisville, Ky. 23 15 11 | n. 60 w. 16 | North Pacific Coast Region. 
Evansville, 9 8 8 12, n.76w. 4 Neah, Wash 2 25 21. s.17e. 24 
Indianapoils, Ind eee 28 13 13 24) 36w. 19 | Port t, 0 5 15 15) 8s. 5 
Cincinnati, Ohio .... 25 14 15 n.45w. 16 || Seattle, Wash. 12 26 19 12e 14 
Columbus, Ohio .... eee 18 13 15 12 Tacoma, Wash 19 26 3 s.t6w 18 
Pittsburg, Pa ...... sees 26 14 11 u n. 47 w. 18 | Astoria, Oreg ..... ..... eee 14 2 2 s. iw 8 
w.v ee 24 13 10 n.80w. 21 Portland, Oreg 18 28 18 15| s. 17e 10 
23 6 30, «on. w. 2 21 16 19 n.llie 5 

Lower Lake Region. | _ Middle 
Buffalo, N. 17 16 29 «on. Ow. Bureka, Cal.:.......... 22 22 15 21) s. 6 
Oswego, N. 21 22) n. 69 w. 8 Mount Tamal 20 13 n. 75 w 27 
Rochester, N.Y... 21 12 12 33 67 w.. 23 Red Bluff, 14 11| 6 

ose 20 12 15 3 n. 58 w. 15 | Sacramento, Cal .............s000++ 14 45 18 15 s. 6e. 31 
8, @ 15 21 8. 72 w. 6 | San Francisco, Cal...............+. 4 5 5 7) s. 46w 30 
19 | 13 16 30) on. 67 w. 15 || South Paci 

2 12 15 n. Sw. 14 mo, Cal....... cece 28 11 10 31, n.diw 7 
bh 2 15 15 n.60w. 14 Los Angeles, Cal 13 15 6 38 Siw 82 
Lake Region. nD 23 12 29, n. 62 w. 24 
Alpen OR 26 10 15 23 n. 39 w. 21 || 21 13 4 n.70w 

Escanaba, Mich ........ 18 8 17| 18 | West Indies. 
Grand Haven, 13 22 19| n.15e. 11 Basseterre, St. Kitts Island ....... 16 3 50 2/ 50 
Marquette, Mich......... 12 9 «on. Ow. 27 | Bridgetown, Barbados ............ 2x 3 49 n.@e. 55 
Huron, Mich 2 15 13 21 49w. 11 || Cienfuegos, 
Sault Ste. Marie, Mich........ ....+ 14 18 20 1. 8w. 8 Havana, Cuba ..... 20 11 35 7| 29 
22 15 15 2 on. w. 13 | Kingston, Jamaica ................ 36 11 B n. Me. 30 
Milwaukee, WIS. cccccccccccccsccece 2 9 17 2 n.45w. 16 || of Spain, Trinidad...... eseces 11 7 48 4 n. Se 44 
Green Wie 26 16 6 21 n. 18 Puerto Principe, Cuba ............. 28 7 88 n.57e, 39 
Dulath, Minn ......... odes cose 36 15 n.iuw. 29  Roseau, Dominica, W.I........... 18 8 48 n. Tle. 49 
San Juan, Puerto Rico. ........... 6 21 46 3 8. Tle. 46 
Moorhead, Minn ..... 29 18 18 n.liw 16 | Santiago de Cuba, Cuba........... 24 27 24 s. 19 
Bismarck, N. 8 19 n. 24 | Santo Domingo, 8S. Domingo, W. I. 39 11 19 2) n.8te. 33 
Williston; 4) 16) 23 | 5 0| n.88e. 60 

* From observations at 8 p. m. only. + From observations at 8 a. m. only. t Record incomplete. 
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Tasie VIII.—Average hourly sunshine (in percentages), March, 1900. 
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Taste [X.—Accumulated amounts of 


Sor each 5 minutes, for storms in which the rate o 


Sali equaled or exceeded 0.25 in any 5 minutes, or 


0.75 during March, 1900, ot stations Sorntshed an “registering gages. 
Total duration. - | Excessive rate. AT Depths of precipitation (in inches) during periods of time indicated. 
To 5 10 15 20 25 30 35 40 45 | | 80 100 «(120 

Began— | Ended min. min.) min. | min. | min.| min.) min.) min. min. | min. | min. min. | min. | min. 

1 ‘ | 
Albany, N. Y-......++- + 2.14 
Atlanta, Ga.. eee | 7-8 2.47 
Atlantic City, N. om 0.69 
Baltimore, Md......... 15-16 0.91 
Binghamton, N. Y..... 1.94 |. 
Bismarck, N. Dak.....| 27-28 1.42 
Boise, Idaho .........- 8-4 0. 
Boston, Mass.........- 15-16 2.21 
Buffalo, N. ¥ ........ 1.50 
Cairo, ees 0.57 


Charleston, 8. 

Chicago, Ii..:......... 
Cincinnatl, Ohio 
Cleveland, Ohio 
Columbia, ‘Mo... 
Columbus, Ohio 
Denver, Colo.... 
Des Moines, Iowa..... 
Detroit, Mich........ + 
Dodge, Kans .......... 
Duluth, 


Evansville 
Fort Worth, Tex...... 
Fresno, Cal...........+ 
Grand J unotion, Colo. 
Harrisbur, 
Hatteras, 
Huron, 8. Dak. 
Indianapolis, Ind...... 
Jacksonville, Fla.. 


Jupiter, Fla............ 


Mont ..... es 
Kansas City, Mo...... 
Key West, Fla..... 
Knoxville, Tenn 


Los An 
Louisville, 


Milwaukee, Wis....... 
Montgomery, Ala 
Nantucket, Mass...... 
Tenn... 
New Orleans, La....... 
New York. rk, 
Norfolk, 
Northfield, vt. 
Oklahoma, Okla. ...... 
Om 


W. 
Philadelphia, Pa.. 
Pittsburg, Pa...... 
Idaho 


ego, Cal......... 
San Francisco, Cal. . 


kane 
pa, Fla... 
Vicksburg. Miss... . 
D. 
Wilmington. N 
Yankton, 8. Dab. 


Basse St. Kitts.. 

enfuegos, 

Cuba... 


Kingston, J amaica. be 


town, Barbados 


0. 
0. 
1. 
-| 0. 
-| 0. 
27. 1. 
5-6). 1. 
14 15 -| 0. 
5-6 0. 
16 |.. 0. 
29 |. eves 0-71 
BS 0. 
BO 0. 
0 
26) 4.20 p.m 


"2.25 a-m.| 0.40 | 0:40 | 0.20 
8.00 a.m.) 8.20a.m.) 0.19 | 0.85 | 0.80 


* 

* 

. 80 

* 

. 38 

Covel 0.98 
6-31 | 0.88 | 0.47 | 0.57 | 0.62'| 0.67 | 0.72 | 0.75 | 0.80 


"BRS 


> sees 


Port of Spain, Trin.. 3 
Puerto Principe Cuba 05 p.m . 

u, Dom., W.I. 20 p.m . 
Santiago de Cuba ..... 17| D.N. 7.83 a.m./ 1. 5.15 a.m.| -5.45a.m.)| 0.13 | 0.06 0.15 | 0.29 | 0.41 | 0.51 | 0.58 | 0.62 

to , 8. D. 5 | 1.20p.m.| 1.55 p.m./ 0. 1.35 p-m.| 1.50 p.m.) 0.04 | 0.26 | 0.47 | 0.61 ete 
* Self-register not working. t+ February 28 to March 2. + February 28 to March 1. 


|| 
; 
| 12.00m.| 1.00 p.m.) 0.62 | 0.16 | 0.24 | 0.28 | 0.31 | 0.46 | 0.57 | 0.64 | 0.72 | 0.87 | 1.01 S1 | 1.88 |......Jecees 
he 2.27 p.m.| 2.00 a.m. Hi {itsoe 5.85 p.m.) 1.16 | 0.12 | 0.24 | 0.54 | 0.60 | 0.65 | 0.67 | 0.70 | 0.70 | 0.77 | 0.89 | PY amet" shane 
Macon, Ga.............| 15 | 1.46p.m.| 6.42p.m.|1.19| 3.05p.m.| 4.05 p.m.| 0.13 | 0.05 | 0.18 | 0.23 | 0.88 | 0.40 | 0.44 | 0.51 | 0.56 | 0.68 | 0.71 | 0.88 
19| 7.25 a.m./ 11.40 a.m./ 1.28 | 8.15a.m.| 8.50 a.m.) 0.19 | 0.10 | 0.28 | 0.48 | 0.54 | 0.59 | 0.68 | 0.67 | 0.70 | O.71 |. 
9.%a.m.) 3.25 p.m.) 1.30; 1.55 2.10 p.m.| 0.44 | 0.07 | 0.35 | 0.62 | 0.65 
16 12.80a.m.| 4.40a.m.| 1.16 
6.30a.m., 11.30a.m.) 1.98 
16 | 11.27a.m. 4.15p.m.| 1.76 12.42p.m.) 1.15 p.m.| 0.76 | 0.16 | 0.32 
27; 1.25p.m.) 3.50p.m.) 1.41 2.03 p.m.) 3.30 p.m.) 0.02 | 0.08 | 0.14 | 0.20 | 0.83 | 0.42 | 0.49 | 0.55 | 0.60 | 0.65 | 0.69 | 0.84 | 1.21 | 1.89 |...... 
3.56 == 
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Tastx X.—Data furnished by the Canadian Meteorological Service, March, 1900. 
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TaBLe XI.—Heights of rivers referred to zeros of gages, March, 1900. 


3 Highest water. | Lowest water. Highest water. | Lowest water. 

225 ti | Stations ele 

Height. Date. |Height.| Date. sin | Height Date. (Height. 
| | | T River—Con’'d. | Miles. Feet | Feet Feet | Feet.| Feet. 

Reeds Landing, Minn... 1,88 12) 1.0 81, —0.9, 3-9 19 
Dubu 1609 | .. | Nashville, Tenn ......... 17%5| 21.2 8.9 19 | 15.5) 12.8 
1, 609 | é Arkansas River 

sapert lowa’.......| 508 | 15 wiehita, Kans........ 10) 84 6) 21 a) 25) 18 
1,82 | 16 8.2 | 76.5 Webbers Falls, Ind.T.... 413, 8.8 10} 22 66 
cas 5.5. «(14-16 | 2.4 11 | 4.2 Fort Smith, Ark.......... 10; 28 1) 55) 6.8 
Galland, fowa’...... 1,468 «15 (16.0 4.8) 81. 7-7 11.2) Dardanelle,Ark..........| 95 2| 3.3 6.0| 
| 13.0 5.5) 7.5) Little Rock, Ark... 17%6| 11.0 2) 5.3 ai | 8. 
Grafton, ill .... 2,806) 17.8) 6) 4.8) 4122) 125) White River. Yk 
St. Louis, Mo 1:266| 234 16) “4| 163 17-9) Newport, Ark. ..... .... 2%) 18.5 3 ' 
| | 19, 20 | | 24.1 | 1.5 Yazoo City, Miss... 80] | 20.5) 2588) 15.0 1-8/ 17.7 | 5.5 

| 82.6 | 12.3) 
| | S| 106 Arthur City, Tex. ..... | 10.0 5.1 141698) 6.0) 4.9 
Greenville, Miss.......... 505) 42) 33.7) 10,11 / 99.4) 94) Fulton, 12-5 6.5 17) 86) 6.0 
Vicksburg, Miss.........| 474 45 88.0 7) 87.9 | 12 | 10.1) Shreveport, La..........| 8.6 5.0 36 
New Orleans, La......... 108 | 16) 14.0 30 | 9.7 | 11.5 | 4.3 
Omaha, } 87 2% Melville, La.............. 100| 90.5) 28 . 
Kansas City, 21/ 15.5 8| 9.5) 88 Harrisbu Pa 17] 18.4 2) 8.0, 19,20) 104 
Mo.. | 16.2 12, 13 | | 10.2 1:3, rt, band 35 | @ 11.0 2 2.5 19| 5.3 8.5 
Des Moines River. 20-24 | “Hunting 388 19| 44) 
4.5 | don, Pa. 80 6.0 
Des Moines, Iowa. .....| 180 | 19). 6.9 13) 3.8} 26,275 8.1/ Huntingdon, -.. 
14) 1617, 11.8) 8/154, 8.6 Ferry. W.Va.../ 170) 16) 8.5 22| 28) 16-19) 4 

Googe River. | | | 18| 18 19| 3.5| 6.9 
me | Weldon, 90 | 88.0 4) 10.8 16 | 14.6 | 22.7 

7 | Fear River. 
| i | | 73 “Fayetteville, 100) 98) 98.7 7.0) | 14.8) 90.7 

| | N.C. 
10.0 7| 78 fea to, 8. C.....+. 6| 5.2 47) 17-26) 4.9] 0.5 

| 10-182 3| 5.8 at | 1.7 | 24.4 
Weston, W. Va. ....... 18] 9.0 1, 0.0 1.0) 9.0 Mb) 

Fairmont, W.Va. .....- 19) 25) 15.2 2) 13) 18 3-7 139) 12) 10.2 28 
Greensboro, Pa.......... 2) 8.0 16-18 | 10.2) 8.5 Lynch Creek. 
Lock No. 4, Pa.-....... 21.0 7.4 18 | 11-4 18.6 “Effingham, 98) 18.7 8| 7.6 21/96) 5. 

Santee River. 

| @| 7] as! 20) st. stephens, so} 105 84 23 21 
| aree wer. 
3.5] 2.0 1.5 Columbia, 8 gr) 187 12 15| 4.0) 128 

Beaver River. | Tateree River. 
0; 9.6) 7) 42) 81) 5.1) 5.4 camden, -| 27.5 3 8.4 15 | 14.4) 19.1 

ver. | | | | 
Charleston, 61 30 «0.7 21 | 5.8 14.9 Conway, 8 C. 40 7 6.7 24 3. 5.6 8.1 
ver. 

Cheat River. | | Augusta, Ga.............| 32| 22.9 2) 10.0 15 | 14.0) 12.9 
Rowlesburg, W. Va...... 36 | M4 7.0 7 | 3.8 1| 48 3.2 Broad River. 

Ohio River | | | asl Carlton, Ga 9D 6.8 67,15) 41! 3.8 

2 
Baia, Pa... 000 | 14:5 2; 6.2) 18 9.9 | 8; 16.9 27 |. 89) 818,14) 11.1) 8.0 
Wheeling, W.Va......... 875 | 36) 24.9 8} 7.7} 19/139) 17.2|” Gpatiahoochee River. 
Parkersburg, W.Va...... 75) 9) 9.8 | 19/156) 15.4 Westpoint, Ga.......... 289 20 8.1 9 4.1 18 5.3 4.0 
Point Va. 703; 39, 29.4 4 1.8) 18,19; 206) 17.6 Ocmulgee River. 
Huntington, W. Va...... oo; 633.8 16.0 | 19 25.0) 16.8|/ Macon, 125) 10.9 62 19| 7.8] 5.7 
Catlettsburg, Ky ........ (83.7 4) 15.6 19 25.5 18.1) 
Portsmouth, 612 | Bi wa Dublin, Ga... 80) 11.7 58 88) 59 
Calo... 413) 4600 81.7) 7) 2 | 25.0 | 14.2) Rome, Ga 225) 80) 17.5 21; 88 6) 8.0) 13.7 
Louisville, | 367) 28 13.2) 8.6) 20,21) 10.7) Gadsden, Ala......... 144| 182 5.5 15 | 10.7) 12.7 
Paducah, 1,073 39.2 25.8 5,6 $2.7) 13.4) Selma, Ala 212; 33.3 27) «13.9 8,18 | 21.6) 19.4 
. | | | Tombighee River. 

Zanesville 70; 18.8) 7) 8.4 18 | 11.7| 10.4|| Columbus, 33 | 19.2 3.1 16.1 

Scioto River. | Demopolis, Ala. 138| 83 | 47.6 29) 22.8 9| 33.9) 25.8 
Columbus, Ohio®........) 110, 17| 10.0) 16,99| 47| Bleak Warrtor 

Miami River | Tuscaloosa, Ala.........| 129) 43/ 51.0 21| 15.8 7 | 28.7 | 85.7 
Dayton, Ohio........ 69 18) 7) 24,2529) 3.0!) 6.9 

Wabash River. Umatilla, 270; 2| 9.0] 22 1| 65) 98 
80) 15 19.0 14,15 5.0 $123) 14.0, Dallés, Oreg 40| 14.5 7.2 
Falmouth, & 86 17-19 48| 6.9! ameny, Oreg 9) 11.5 5.2 7.2!) 63 

Clinch | Portland, Oreg ........ 10.6 6.6 4/82) 40 
Chinton, | 18,10 10:8! 19:6 || pos | ons 8) 2.9 L2| 6.8| 20.8 

Tennessee River. a | || Sacramento, Cai........-| 70 | 29| 23.5 20 | 17.4 8/215) 6.1 
7 | | | 19/11. for @3days. *Frozen for 19days. ‘Frozen for 

| 7.5 18,19 | 11.3 10.2|| ‘Frozen for 10 days. rozen 
390 24 B.7 | 4 days. °Frozen for 2 days. *Frozen for 12 days. ‘Frozen for6days. *Frozen for 
Se | ® for 24days. ™ Frozen during entire month. . 
Kiverton, 17.8) 19/18.6| 9,1||1day. °Frozen fo ys 
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Chart I. Tracks of Centers of Low Areas. March, 1900. 
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| Chart V. Hydrographs for Seven Principal Rivers of the United States. March, 1900. 
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